DEPARTMENT OF THE ARMY
SEATTLE DISTRICT, CORPS OF ENGINEERS
P.O. BOX 3755
SEATTLE, WASHINGTON 98124-3755

REPLY TO
ATTENTION OF

Military Unit AMENDMENT ROOO 1 October 9, 2003

Contracting Division

Contract No. DACA67-00-D-0201: Mr. Barry Pugh, Mooney and Pugh Contractors, Inc.,
P. O.Box 11737, Spokane, WA 99221-1737 (5307 E. Cateldo, Spokane, WA 99212-0929)

(bpugh@@MooneyandPugh.com; cvost@moonevandpugh.com)
ph: (509) 535-8874; fax: (509)-535-7251

Contract No. DACA67-00-D-0202: Mr. Clayton Record, Record Steel and Construction, Inc.,
1854 East Lanark Street, Meridian, ID 83642-5924 (robin@rscigroup.com;
clayton@rscigroup.com) ph: (208) 887-1401 x112; fax: (208) 888-9130

Contract No. DACA67-00-D-0203: Mr. Wade Perrow, Wade Perrow Construction, Inc., P. O.
Box 1728, Gig Harbor, WA 98335-3728 (10421 Burnham Drive NW, Gig Harbor, WA 98332)
(wade@wpconstruction.com; carole@wpconstruction.com)

ph: (253) 851-9309; fax: (253) 851-6475

SUBJECT: Amendment Number 0001 to Request for Proposal (RFP) No. DACAG67- 03 -T-
2003, entitled “ADAL Fitness Center, Mountain Home AFB, Idaho.”

Dear MATOC Contractors:

Please reference your multiple award task order contracts (MATOC) numbers DACA67-00-
D-0201, DACA67-00-D-0202, and DACA67-00-D-0203 entitled “Design-Build: MATOC
Primarily for Air Force Construction Projects in the Northwestern Division”, and Request for
Proposals (RFP) No. DACAG67-03-T-2003, entitled “ADAL Fitness Center, Mountain Home
AFB, Idaho.”

The purpose of this Amendment 0001, dated 9 October 2003, is to incorporate the following
information in this solicitation:

(1) Revisions to Drawing Sheets A401 and A402 by notation in the Special Clauses;

(2) Revision to Special Clause SC-2;

(3) Addition of attachment, “Report of Field Investigation and Analysis,” to Section 00860;
(4) Revisions to phasing and access requirements in Section 01005;

(5) Revision to description of Bid Item 0001 in Section 01025;




(6) Reissue of Section 02748 in its entirety;

(7) Miscellaneous revisions throughout Section 03100;
(8) Miscellaneous revisions throughout Section 03150;
(9) Miscellaneous revisions throughout Section 03200;
(10) Reissue of Section 03300 in its entirety;

(11) Miscellaneous revisions to Section 07416;

(12) Reissue of Section 10505 in its entirety.

The attached revised pages supersede and replace the corresponding pages. The attached
revised specification sections supersede and replace the corresponding specification sections.
Specification changes are generally identified, for convenience, by strikeout for deletions, and
underlining of text for additions. All portions of the revised or new pages shall apply whether or
not changes have been indicated.

Please acknowledge receipt of amendment Number 0001, dated October 9, 2003, in the cover
letter of your signed offer. The time and date for receipt of your proposal remains unchanged at
November 3, 2003, 2 PM, local time.

Any questions regarding the technical aspects of this project should be addressed to James
Nakamoto at telephone number (206) 764-6707. Administrative questions should be addressed
to Nancy Gary, Contract Specialist, at (206) 764-3266.

Sincerely,

Attachments Kent R. Pau
Contracting Officer
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SPECIAL CLAUSES

SC-1. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK (APR 1984) (FAR
52.211-10).

SC-1.1 Base Work: The Contractor shall be required to (a) commence base work under this Contract
within 10 calendar days after the date the Contractor receives the notice to proceed, (b) prosecute the
work diligently, and (c) complete the base work ready for use not later than 540 calendar days after date
of receipt by Contractor of notice to proceed. The time stated for completion shall include final cleanup
of the premises.

SC-1.2 Option For Increased Quantity

a. The Government may increase the quantity of work awarded by exercising Optional Bid Item 0006
at any time, or not at all, but no later than 180 calendar days after receipt by Contractor of notice to
proceed. Notice to proceed on work Item(s) added by exercise of the option(s) will be given upon
execution of consent of surety.

b. The parties hereto further agree that the option herein shall be considered to have been exercised at
the time the Government deposits written notification to the Contractor in the mails.

SC-1.3 Completion of Optional Work: The Contractor shall be required to (a) commence optional
work under this Contract within 10 calendar days after the date the Contractor receives the notice to
proceed for design of optional work, (b) prosecute the work diligently, and (c) complete the entire work
ready for use not later than the completion date included in the Contractor’s proposal submitted for the
RFP but in no case latter than 720 calendar days after date of receipt by Contractor of notice to proceed
with the Base Work. The time stated for completion shall include final cleanup of the premises.

SC-1.4 Exception to Completion Period(s): In case the Contracting Officer determines that
completion of seeding, sodding, and planting, and establishment of same is not feasible within the
completion period(s) stated above, the Contractor shall accomplish such work in the first planting period
following the contract completion period and shall complete such work as specified, unless other planting
periods are directed or approved by the Contracting Officer.

SC-2. LIQUIDATED DAMAGES - CONSTRUCTION (SEP 2000) (FAR 52.211-12)

(a) If the Contractor fails to complete the work within the times specified in the Contract for Base and
Optional work, or any extension, the Contractor shall pay to the Government as liquidated damages, the
sum of $1,170.00 for each day of delay until the work is completed or accepted._Liquidated damages will
not exceed $1,170.00 per day, even if the Contractor is delinquent at any one time in completing more
than one of the items of work.

(b) If the Government terminates the Contractor's right to proceed, the resulting damages will continue
to accrue until the work is completed. These liquidated damages are in addition to excess cost of
repurchase under the Termination clause of the CONTRACT CLAUSES.

(c) Exception to Liquidated Damage: In case the Contracting Officer determines that completion of
work stated above in paragraph Exception to Completion Period(s) is not feasible during the completion
period(s) stated in SC-1, such work will be exempted from liquidated damages.

DACA67-03-T-2003 00800-1 R0O001
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SC-3. TIME EXTENSIONS (Sept 2000) (FAR 52.211-13): Time extensions for contract changes will
depend upon the extent, if any, by which the changes cause delay in the completion of the various
elements of construction. The change order granting the time extension may provide that the Contract
completion date will be extended only for those specific elements related to the changed work and that the
remaining contract completion dates for all other portions of the work will not be altered. The change
order also may provide an equitable readjustment of liquidated damages under the new completion
schedule.

SC-4 DELETED.

SC-5. INSURANCE - WORK ON A GOVERNMENT INSTALLATION (JAN 1997) (FAR
52.228-5)

(a) The Contractor shall, at its own expense, provide and maintain during the entire performance
period of this Contract at least the kinds and minimum amounts of insurance required in the Insurance
Liability Schedule or elsewhere in the Contract.

(b) Before commencing work under this Contract, the Contractor shall certify to the Contracting
Officer in writing that the required insurance has been obtained. The policies evidencing required
insurance shall contain an endorsement to the effect that any cancellation or any material change
adversely affecting the Government's interest shall not be effective:

(1) for such period as the laws of the State in which this Contract is to be performed prescribe;
or

(2) until 30 days after the insurer or the Contractor gives written notice to the Contracting
Officer, whichever period is longer.

(c) The Contractor shall insert the substance of this clause, including this paragraph (c), in
subcontracts under this Contract that require work on a Government installation and shall require
subcontractors to provide and maintain the insurance required in the Schedule or elsewhere in the
Contract. The Contractor shall maintain a copy of all subcontractors' proofs of required insurance, and
shall make copies available to the Contracting Officer upon request.

SC-5.1 REQUIRED INSURANCE IN ACCORDANCE WITH FAR 28.307-2:

(1) Workers' compensation and employer's liability. Contractors are required to comply with
applicable Federal and State workers' compensation and occupational disease statutes. If occupational
diseases are not compensable under those statutes, they shall be covered under the employer's liability
section of the insurance policy, except when Contract operations are so commingled with a Contractor's
commercial operation that it would not be practical to require this coverage. Employer's liability
coverage of at least $100,000 shall be required, except in states with exclusive or monopolistic funds that
do not permit workers' compensation to be written by private carriers.

(2) General Liability.

(a) The Contracting Officer shall require bodily injury liability insurance coverage written on
the comprehensive form of policy of at least $500,000 per occurrence.

DACA67-03-T-2003 00800-2 R0O001
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(b) Property damage liability insurance shall be required only in special circumstances as
determined by the agency.

(3) Automobile liability. The Contracting Officer shall require automobile liability insurance
written on the comprehensive form of policy. The policy shall provide for bodily injury and property
damage liability covering the operation of all automobiles used in connection with performing the
Contract. Policies covering automobiles operated in the United States shall provide coverage of at least
$200,000 per person and $500,000 per occurrence for bodily injury and $20,000 per occurrence for
property damage. The amount of liability coverage on other policies shall be commensurate with any
legal requirements of the locality and sufficient to meet normal and customary claims.

(4) Aircraft public and passenger liability. When aircraft are used in connection with
performing the Contract, the Contracting Officer shall require aircraft public and passenger liability
insurance. Coverage shall be at least $200,000 per person and $500,000 per occurrence for bodily injury,
other than passenger liability, and $200,000 per occurrence for property damage. Coverage for passenger
liability bodily injury shall be at least $200,000 multiplied by the number of seats or passengers,
whichever is greater.

(5) Environmental Liability If this contract includes the transport, treatment, storage, or
disposal of hazardous material waste the following coverage is required.

The Contractor shall ensure the transporter and disposal facility have liability insurance if effect for
claims arising out of the death or bodily injury and property damage from hazardous material/waste
transport, treatment, storage and disposal, including vehicle liability and legal defense costs in the amount
of $1,000,000.00 as evidenced by a certificate of insurance for General, Automobile, and Environmental
Liability Coverage. Proof of this insurance shall be provided to the Contracting Officer.

SC-6 DELETED.

SC-7. PERFORMANCE OF WORK BY THE CONTRACTOR (APR 1984) (FAR 52.236-1): The
Contractor shall perform on the site, and with its own organization, work equivalent to at least fifteen
percent (15%) of the total amount of work to be performed under the Contract. The percentage may be
reduced by a supplemental agreement to this Contract if, during performing the work, the Contractor
requests a reduction and the Contracting Officer determines that the reduction would be to the advantage
of the Government.

SC-8. PHYSICAL DATA (APR 1984) (FAR 52.236-4): Data and information furnished or referred to
below is for the Contractor's information. The Government will not be responsible for any interpretation
of or conclusion drawn from the data or information by the Contractor.

(a) Physical Conditions: The indications of physical conditions on the drawings and in the
specifications are the result of site investigations by test holes shown on the drawings.

(b) Weather Conditions: Each bidder shall be satisfied before submitting his bid as to the hazards
likely to arise from weather conditions. Complete weather records and reports may be obtained from any
National Weather Service Office.

(c) Transportation Facilities: Each bidder, before submitting his bid, shall make an investigation of
the conditions of existing public and private roads and of clearances, restrictions, bridge load limits, and
other limitations affecting transportation and ingress and egress at the jobsite. The unavailability of
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transportation facilities or limitations thereon shall not become a basis for claims for damages or
extension of time for completion of the work.

SC-9 DELETED.

SC-10. LAYOUT OF WORK (APR 1984) (FAR 52.236-17): The Contractor shall lay out its work
from Government-established base lines and bench marks indicated on the drawings, and shall be
responsible for all measurements in connection with the layout. The Contractor shall furnish, at its own
expense, all stakes, templates, platforms, equipment, tools, materials, and labor required to lay out any
part of the work. The Contractor shall be responsible for executing the work to the lines and grades that
may be established or indicated by the Contracting Officer. The Contractor shall also be responsible for
maintaining and preserving all stakes and other marks established by the Contracting Officer until
authorized to remove them. If such marks are destroyed by the Contractor or through its negligence
before their removal is authorized, the Contracting Officer may replace them and deduct the expense of
the replacement from any amounts due, or to become due, to the Contractor.

SC-11. RESERVED
SC-12 AND SC-13 DELETED.

SC-14. EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE (MAR 1995)-
(EFARS 52.231-5000)

(a) This clause does not apply to terminations. See 52.249-5000, Basis for Settlement of Proposals and
FAR Part 49.

(b) Allowable cost for construction and marine plant and equipment in sound workable condition
owned or controlled and furnished by a contractor or subcontractor at any tier shall be based on actual
cost data for each piece of equipment or groups of similar serial and series for which the Government can
determine both ownership and operating costs from the contractor's accounting records. When both
ownership and operating costs cannot be determined for any piece of equipment or groups of similar
serial or series equipment from the contractor's accounting records, costs for that equipment shall be
based upon the applicable provisions of EP 1110-1-8, Construction Equipment Ownership and Operating
Expense Schedule, Region VIII. Working conditions shall be considered to be average for determining
equipment rates using the schedule unless specified otherwise by the contracting officer. For equipment
not included in the schedule, rates for comparable pieces of equipment may be used or a rate may be
developed using the formula provided in the schedule. For forward pricing, the schedule in effect at the
time of negotiations shall apply. For retroactive pricing, the schedule in effect at the time the work was
performed shall apply.

(c) Equipment rental costs are allowable, subject to the provisions of FAR 31.105(d)(ii) and FAR
31.205-36. Rates for equipment rented from an organization under common control, lease-purchase
arrangements, and sale-leaseback arrangements, will be determined using the schedule, except that actual
rates will be used for equipment leased from an organization under common control that has an
established practice of leasing the same or similar equipment to unaffiliated lessees.

(d) When actual equipment costs are proposed and the total amount of the pricing action exceeds the
small purchase threshold, the contracting officer shall request the contractor to submit either certified cost
or pricing data, or partial/limited data, as appropriate. The data shall be submitted on Standard Form
1411, Contract Pricing Proposal Cover Sheet.

DACA67-03-T-2003 00800-4 R0O001
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(e) Copies of EP1110-1-8 “Construction Equipment Ownership and Operating Expense Schedule”
Volumes 1 through 12 are available in Portable Document Format (PDF) and can be viewed or
downloaded at http://www.usace.army.mil/inet/usace-docs/eng-pamplets/cecw.htm. A CD-ROM
containing (Volumes 1-12) is available through either the Superintendent of Documents or Government
bookstores. For additional information telephone 202-512-2250, or access on the Internet at
http://www.access.gpo.gov/su_docs.

SC-15. PAYMENT FOR MATERIALS DELIVERED OFF-SITE (MAR 1995)-(EFARS 52.232-
5000)

(a) Pursuant to FAR clause 52.232-5, Payments Under Fixed Priced Construction Contracts, materials
delivered to the contractor at locations other than the site of the work may be taken into consideration in
making payments if included in payment estimates and if all the conditions of the General Provisions are
fulfilled. Payment for items delivered to locations other than the work site will be limited to:

(1) materials required by the technical provisions; or (2) materials that have been fabricated to the point
where they are identifiable to an item of work required under this contract.

(b) Such payment will be made only after receipt of paid or receipted invoices or invoices with
canceled check showing title to the items in the prime contractor and including the value of material and
labor incorporated into the item. In addition to petroleum products, payment for materials delivered off-
site is limited to the following items: Any other construction material stored offsite may be considered in
determining the amount of a progress payment.

SC-16. ORDER OF PRECEDENCE - DESIGN/BUILD CONTRACT (Optional Item No. 0006)

(a) The contract includes the standard contract clauses and schedules current at the
time of contract award. It entails (1) the solicitation in its entirety, including all drawings, cuts, and
illustrations and any amendments, and (2) the successful offeror’s accepted proposal. The contract
constitutes and defines the entire agreement between the Contractor and the Government. No
documentation shall be omitted which in any way bears upon the terms of that agreement.

(b) In the event of conflict or inconsistency between any of the provisions of this contract, including
the Request for Proposal, Contractor’s proposal, or contract deliverable, precedence shall be given in the
following order:

(1) Betterments: Any portions of the accepted proposal, or any subsequent design or other
submittal, which both conform to and exceed the provisions of the Request for Proposal. “Betterment” is
defined as any product, component, or system, which exceeds the minimum requirements stated in the
Request for Proposal.

(2) The provisions of the solicitation, including drawings and attachments.

(3) All other provisions of the accepted proposal including RFP Standard Form SF 1442 and
Schedule.

(4) Any design products including, but not limited to, plans, specifications,
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engineering studies and analyses, shop drawings, equipment installation drawings, etc. These are
“deliverables” under the contract and must conform to or exceed all provisions of the contract, in order of
precedence herein.

SC-17. LIMITATION OF PAYMENT FOR DESIGN (Optional Item No. 0006): If it should be
necessary to terminate this contract, for any reason, prior to completion, the Government will pay the
Contractor a fair and reasonable price for the design or construction services performed and delivered to
the Government. However, such payment will not exceed a sum greater than the amount allowable under
10 USC 4540 regardless of the actual costs the Contractor may be able to substantiate.

SC-18. CONTRACT DRAWINGS AND SPECIFICATIONS (AUG 2000)(DOD FAR SUPP 252.236-
7001)

(a) The Government will provide to the Contractor, without charge, one set of contract drawings and
specifications, except publications incorporated into the technical provisions by reference, in electronic or
paper media as chosen by the Contracting Officer.

(b) The Contractor shall--

(1) Check all drawings furnished immediately upon receipt;
(2) Compare all drawings and verify the figures before laying out the work;

(3) Promptly notify the Contracting Officer of any discrepancies;

(4) Be responsible for any errors which might have been avoided by complying with this
paragraph (b); and

(5) Reproduce and print contract drawings and specifications as needed.
(c) In general—
(1) Large scale drawings shall govern small scale drawings; and

(2) The Contractor shall follow figures marked on drawings in preference to scale
measurements.

(d) Omissions from the drawings or specifications or the misdescription of details of work which are
manifestly necessary to carry out the intent of the drawings and specifications, or that are customarily
performed, shall not relieve the Contractor from performing such omitted or misdescribed details of the
work. The Contractor shall perform such details as if fully and correctly set forth and described in the
drawings and specifications.

(e) The work shall conform to the specifications and the contract drawings identified in the index of
drawings attached at the end of the Special Clauses.

SC-19 DELETED.

SC-20. COMPLIANCE CERTIFICATION (Optional Item No. 0006): The offeror shall certify, in the
technical proposal cover letter and by note on each sheet of working drawings, that all items submitted in
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proposal and final design documents comply with RFP requirements. The requirements specified in the
RFP are binding contract requirements. In case of any conflicts after the contract award between the
requirements stated in the RFP and the offeror's proposal, the RFP requirements shall govern.

SC-21. VALUE ENGINEERING (Optional Item No. 0006): The Corps of Engineers encourages all
offeror’s to utilize the Value Engineering methodology and functional analysis techniques. These
techniques will most often result in a quality and cost effective product.

SC-22. EPA ENERGY STAR: The Government requires that certain equipment be Energy Star
compliant. Initially, the sole Energy Star requirement shall be the self certification by the bidder that the
specified equipment is Energy Star compliant. Within 3 months of the availability of an EPA sanctioned
test for Energy Star compliance, the Contractor shall submit all equipment upgrades and additions for
testing and provide proof of compliance to the Government upon completion of testing. Testing shall be
at the Contractor’s expense.

SC-23. RECOVERED MATERIALS: The Corps of Engineers encourages all bidders to utilize
recovered materials to the maximum extent practicable. The attached APPENDIX R contains
procurement guidelines for products containing recovered materials.

DACA67-03-T-2003 00800-7 R0O001
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APPENDIX R

PART 247 - COMPREHENSIVE PROCUREMENT GUIDELINE FOR PRODUCTS CONTAINING
RECOVERED MATERIALS

40 CFR Ch. 1 (9-1-99 Edition)
Subpart B-Item Designations
§ 247.10 Paper and paper products.
Paper and paper products, excluding building and construction paper grades.
§ 247.11 Vehicular products.

(a) Lubricating oils containing re-refined oil, including engine lubricating oils, hydraulic fluids, and gear
oils, excluding marine and aviation oils.

(b) Tires, excluding airplane tire

(e) Reclaimed engine coolants, excluding coolants used in non-vehicular applications.

247.12  Construction products.

(a) Building insulation product including the following items:

(1) Loose-fill insulation, including but not limited to cellulose fiber, mineral fibers (fiberglass and rock
vermiculite, and perlite;

(2) Blanket and batt insulation, including but not limited to mineral fibers (fiberglass and rock wool).

(3) Board (sheathing, roof decking wall panel) insulation, including but not limited to structural
fiberboard and laminated paperboard products perlite composite board, polyurethane,
polyisocyanurate, polystyrene, phenolics, and composites; and

(4) Spray-in-place insulation, including but not limited to foam-in-place polyurethane and
polyisocyanurate and spray-on cellulose.

(b) Structural fiberboard and laminated paperboard products for applications other than building
insulation, including building board, sheathing shingle backer, sound deadening board, roof
insulating board, insulating wallboard, acoustical and non-acoustical ceiling tile, acoustical and non-
acoustical lay-in panels, floor underlayments, and roof overlay (cover board).

(c) Cement and concrete, including concrete products such as pipe and block, containing coal fly as
ground granulated blast furnace (GGBF) slag.
(d) Carpet made of polyester fiber use in low- and medium-wear applications.
(e) Floor tiles and patio block containing recovered rubber or plastic.
(f) Shower and restroom dividers/partitions containing recovered plastic or steel.
(g) (1) Consolidated latex paint used for covering graffiti; and
(2) Reprocessed latex paint used for interior and exterior architectural applications such as wallboard,
ceilings, and trim; gutter boards; and concrete, stucco, masonry, wood and metal surfaces.

§247.13 Transportation products.

(a) Traffic barricades and traffic cones used in controlling or restricting vehicular traffic.
(b) Parking stops made from concrete or containing recovered plastic or rubber.

(¢) Channelizers containing recovered plastic or rubber.

(d) Delineators containing recovered plastic, rubber, or steel.
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(e) Flexible delineators containing recovered plastic.
§ 247.14 Park and recreation products

(a) Playground surfaces and running tracks containing recovered rubber or plastic.
(b) Plastic fencing containing recovered plastic for use in controlling snow or sand drifting and as a
warning/safety barrier in construction or other applications.

247.15 Landscaping products.

(a) Hydraulic mulch products containing recovered paper or recovered wood used for hydroseeding and
as an over-spray for straw mulch in landscaping, erosion control, and soil reclamation.

(b) Compost made from yard trimmings, leaves, and/or grass clippings for use in landscaping, seeding
of grass or other plants on roadsides and embankments, as a nutritious mulch under trees and shrubs, and
in erosion control and soil reclamation.

(c) Garden and soaker hoses containing recovered plastic or rubber.

(d) Lawn and garden edging containing recovered plastic or rubber.

§ 247.16 Non-paper office product.

(a) Office recycling containers and office waste receptacles.
(b) Plastic desktop accessories.

(c) Toner cartridges.

(d) Binders.

(e) Plastic trash bags.

(f) Printer ribbons.

(g) Plastic envelopes.

§ 247.17 Miscellaneous products.

Pallets containing recovered wood, plastic, or paperboard.
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INDEX OF DRAWINGS

ADAL FITNESS CENTER,
MOUNTAIN HOME AFB, IDAHO
PN QYZHO023010
Drawing No. 227s/740-28-02

SHEET PLATE REVISION
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1 G001 Title and Area Maps 29JULO3
2 G002 Drawing Index 29JULO3
Geotechnical
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5 C101 Demolition Plan 29JULO03
6 C102 Site Plan 1 29JULO03
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41 A402 Enlarged Plans — Locker Rooms II 29JULO3
42 A501 Roof Details 29JULO03
43 A502 Wall Details I 29JULO3
44 A503 Wall Details II 29JULO3
45 A504 Ceiling Details 29JULO3
46 A505 Door/Window Details 29JULO03
47 A506 Casework Details 29JULO3
48 A601 Room Finish Schedule 29JULO03
49 A602 Door/Window Schedule 29JULO03
50 A603 Wall Types Schedule/Details 29JULO3
51 A701 Interior Elevations | 29JULO3
52 A702 Interior Elevations II 29JULO3
53 A703 Interior Elevations III 29JULO3
54 A704 Interior Elevations IV 29JULO3
55 A705 Interior Elevations V 29JULO3
56 A706 Signage 29JULO03
Structural
57 S001 Structural Notes 29JULO03
58 S101 Existing Composite Roof Framing Plan 29JULO3
59 S102 Existing Roof Framing Plan Area 1 29JULO3
60 S103 Existing Roof Framing Plan Area 2 29JULO3
61 S104 Composite Foundation Plan 29JULO3
62 S105 Partial Foundation Plans 29JULO3
63 S106 Composite Roof Framing Plan 29JULO03
64 S107 Partial Roof Framing Plan I 29JULO3
DACA67-03-T-2003 00800-12 R0001
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SHEET PLATE REVISION
NUMBER NUMBER TITLE DATE
65 S108 Partial Roof Framing Plan 11 29JULO3
66 S501 Foundation And Details I 29JULO3
67 S502 Foundation And Details I1 29JULO3
68 S503 Roof Sections And Details | 29JULO3
69 S504 Roof Sections And Details II 29JULO3
70 S505 Misc. Sections And Details 29JULO3
71 S506 Masonry Sections And Details I 29JULO03
72 S507 Schedules And Misc Details 29JULO3
73 S508 Miscellaneous Details 29JULO3
Mechanical
74 MO001 Legends And Abbreviations 29JULO03
75 M101 HVAC Demolition Plan 29JULO03
76 M102 Hydronic Demolition Plan 29JULO3
77 M103 HVAC Composite Plan 29JULO03
78 M104 Hydronic Composite Plan 29JULO03
79 M105 HVAC Plan Section A, B 29JULO03
80 M106 Hydronic Plan Section A, B 29JULO3
81 M107 HVAC Plan Section C, D, E 29JULO03
82 M108 Hydronic Plan Section C, D, E 29JULO03
83 M109 Demolition Details I 29JULO3
84 M110 Demolition Details II 29JULO3
85 MI111 Demolition Details I11 29JULO03
86 M401 Mechanical Room Plans 29JULO03
87 M501 HVAC Details I 29JULO3
88 M502 HVAC Details 11 29JULO3
DACA67-03-T-2003 00800-13 R0001
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ADAL Fitness Center, Mt. Home AFB, ID

SHEET PLATE REVISION

NUMBER NUMBER TITLE NUMBER DATE
89 M503 HVAC Details 111 29JULO3
90 M504 Seismic Details 29JULO3
91 M601 HVAC Schedules I 29JULO03
92 M602 HVAC Schedules 11 29JULO03
93 M701 HVAC Control Sequence I 29JULO03
94 M702 HVAC Control Sequence 11 29JULO03

Plumbing
95 P101 Plumbing Demolition Plan 29JULO3
96 P102 Foundation Plumbing Demolition Plan 29JULO3
97 P103 Plumbing Composite Plan 29JULO3
98 P104 Foundation Plumbing Composite Plan 29JULO3
99 P105 Plumbing Plan Section A, B 29JULO3
100 P106 Foundation Plumbing Plan Section A, B 29JULO3
101 P107 Plumbing Plan Section C, D, E 29JULO03
102 P108 Foundation Plumbing Plan Section C, D, E 29JULO3
103 P401 Mechanical Room Plumbing Plan 29JULO03
104 P501 Plumbing Details 29JULO3
105 P601 Plumbing Schedules 29JULO03
106 P701 HWH Controls And Schematic 29JULO3
107 P901 Plumbing Isometric I (Drain & Vent) 29JULO3
108 P902 Plumbing Isometric II (Supply HW & CW) 29JULO03
Fire Protection
109 F101 Fire Protection Plan I 29JULO03
110 F501 Fire Protection Details I 29JULO03
Electrical
DACA67-03-T-2003 00800-14 R0001
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ADAL Fitness Center, Mt. Home AFB, ID

SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
111 E001 Legend 29JULO3
112 E101 Site Plan 1 29JULO03
113 E102 Site Plan 2 29JULO03
114 E103 Demolition Plan, Interior 29JULO03
115 E104 Power Plan 1 29JULO03
116 E105 Power Plan 2 29JULO03
117 E106 Lighting Plan 1 29JULO3
118 E107 Lighting Plan 2 29JULO3
119 E108 Signal Plan 1 29JULO3
120 E109 Signal Plan 2 29JULO3
121 E110 Signal Plan 3 29JULO3
122 E401 Enlarged Service Room 29JULO3
123 E501 Interior Lighting Detail 1 29JULO3
124 E502 Interior Lighting Detail 2 29JULO3
125 E503 Interior Lighting Detail 3 29JULO3
126 E504 Interior Lighting Detail 4 29JULO3
127 E505 Exterior Lighting Detail 1 29JULO3
128 E506 Exterior Lighting Detail 2 29JULO3
129 E507 Exterior Detail 1 29JULO3
130 E508 Exterior Detail 2 29JULO3
131 E509 Communications Details 29JULO3
132 E510 Miscellaneous Details 29JULO03
133 E601 One-Line Diagram 29JULO3
134 E602 One-Line New 29JULO3
135 E603 Communications Risers And Diagrams 29JULO03
DACA67-03-T-2003 00800-15 R0001
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ADAL Fitness Center, Mt. Home AFB, ID

SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
136 E604 Fire Alarm Riser 29JULO3
137 E605 Panel Schedulel 29JULO03
138 E606 Panel Schedule 2 29JULO03
139 E607 Panel Schedule 3 29JULO03
140 E608 Panel Schedule 4 29JULO03
141 E609 Panel Schedule 5 29JULO03
142 E610 Panel Schedule 6 29JULO03
REFERENCE DRAWINGS

Reference drawings provided show conditions at time of construction. These drawings are furnished for
information only and the Government does not warrant that conditions will be exactly as shown. Minor

deviations can be anticipated and shall not be the basis for a claim for extra compensation.

DRAWING REF PLATE  TITLE REV. DATE
NUMBER DWG NO. NO.

NO.
227-25-55 1 A2 Floor Plan — Addition A 23MAR&7
227-25-55 2 A9 Building Sections A 23MARS7
227-25-55 3 Al10 Wall Sections A 23MARS&7
227-25-55 4 All Wall Sections A 23MARS&7
227-25-55 5 Al2 Wall Sections A 23MARS&7
227-25-55 6 Al3 Partial Building Section A 23MARS87
227-25-55 7 Al5 Exterior Elevations A 23MARS7
227-25-55 8 Al6 Roof Plan and Details A 23MARS87
227-25-55 9 S3 Roof Framing Plan Addition A 23MARS7
227-25-55 10 S5 Wall Sections A 23MARS&7
MH-104-2300-25 11 5/7 Bldg 2371 Roof Framing Plan & A 23DEC75

Sections

DACA67-03-T-2003 00800-16 R0001
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DRAWING REF PLATE TITLE REV. DATE
NUMBER DWG NO. NO.
NO.
MH-104-2300-65 12 4/12 Foundation & Roof Framing A 22JUL96
AW 31-06-02 13 6/19 RCTN Gymnasium Roof Details C 30JAN79
AW 31-06-02 14 9/19 RCTN Gymnasium Section & Details B 15MAY61
AW 31-06-02 15 10/19 RCTN Gymnasium Section & Details C 15SMAY61
AW 31-06-02 16 RCTN Gymnasium Elevations & A I5SMAY61
Details
17 NOT USED
AW 31-06-02 18 RCTN Gymnasium Wall Sections B I5SMAY61
14-27-01 19 10/21 Swimming Pool, Indoor Elevations E ENOV84
ROOF OPTION DRAWINGS
SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
V-01 Perspective View Looking Northwest AUG 03
V-02 Perspective View Looking Southwest AUG 03
V-03 Perspective View Looking North AUG 03
DACA67-03-T-2003 00800-17 R0001
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ADAL Fitness Center, Mt. Home AFB, ID

REVISIONS TO DRAWINGS BY NOTATION

Drawing Sheet A401: Revise Keyed Notes 3. 4. 5 and 6 as follows:

3:

“Solid Polymer Partition — Equivalent to Comtec Industries Designer Series,

4:

Color: D406 — Sandcastle.”
“Solid Polymer Bench — Equivalent to Comtec Industries, Color: As Selected

5:

from Standard Series.”
“Solid Polymer Lockers — Equivalent to Comtec Industries, Color: As Selected

from Standard Series. One Tier — 458 x 458 x 1830. Two Tier — 458 x 458 x
1830.”
“Provide Swimsuit Water Extractor Equivalent to Suitmate. See Suitmate.com,

Phone 1-800-553-3353.”

Drawing Sheet A402: Revise Keyed Notes 3. 4 and 5 as follows:

3:

“Solid Polymer Partition — Equivalent to Comtec Industries Designer Series,

4:

Color: D406 — Sandcastle.”
“Solid Polymer Bench — Equivalent to Comtec Industries, Color: As Selected

5:

from Standard Series.”
“Solid Polymer Lockers — Equivalent to Comtec Industries, Color: As Selected

DACA67-03-T-2003

from Standard Series. One Tier — 458 x 458 x 1830. Two Tier — 458 x 458 x
1830.”

00800-18 R0O001

R0001



03002/CS
ADAL Fitness Center, Mt. Home AFB, ID

STANDARD DETAILS BOUND IN THE SPECIFICATIONS

DRAWING SHEET DATE
NUMBER NUMBER TITLE

SECTION 01501 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

1&2 U.S. Air Force Project Construction Sign 84JUN20
1 Hard Hat Sign 10SEP90

END OF SECTION

DACA67-03-T-2003 00800-19
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SECTION 00860
FITNESS CENTER ROOFING SYSTEM

(Optional Item 0006)
DESIGN DEVELOPMENT TECHNICAL CRITERIA

TABLE OF CONTENTS

Paragraph Page 00860-
1.1 SCOPE ..ottt ettt e e et e e e ettt e e e e atb e e e eaaaeeesataeaaetbeeeeaaaaeeeaaabaeeetbaeeeattbeeeaaaaeeearaeaans 1
1.2 (€121 23 3N DS UUPR 1

1.2.1 POOL HOUSE: ...ttt ettt 2
1.2.2  MECHANICAL EQUIPMENT .........cccuueeeieeeeeeeee et eae e 2
1.2.3  FIRE DETECTION/ALARM SYSTEM.........cc..ccieiiiueeeieeeeeeeee e e e e ene e 2
1.3 SITE ACCESS AND CONSTRUCTION PHASING ......ccceiiiiieiiiieeeirieeeiieeeesireeeesiveeeeserseeesssseeeseneeaans 2
1.4 D) 27 (€ PSR 2
1.4.1  STRUCTURAL/SEISMIC DESIGN ........cc..coieeeiueeieeeeeee e 3
1.5 WARRANTIES ...oeeottiieiittieeeeteeeeetteeeeeiveeeeeatseeesaseeeaaseeeassseseasssaaeassessassseeeaasseesassseseanssseeenssseaans 3
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ADAL Fitness Center, Mt Home AFB, ID

1.1

1.2

SECTION 00860

FITNESS CENTER ROOFING SYSTEM
(Optional Item 0006)
DESIGN DEVELOPMENT TECHNICAL CRITERIA

SCOPE

This portion of the project includes design and construction of a complete,
functional and esthetically pleasing roofing system for the entire Fitness Center
complex including existing buildings, pool house and the new addition. The new
roofing system shall be predominately Architectural Standing Seam Metal
Roofing conforming to the Mountain Home Air Force Base Architectural
Standard and shall consist of Structural Standing Seam Metal Roof (Specification
Section 07416) and Non-Structural Metal Roofing [Curved Panel — provided it
meets ASCE-7 requirements] (Specification Section 07412). The new roofing
system design shall incorporate all existing Fitness Center facilities and the new
addition, and shall provide architectural continuity to the total complex. The
existing swimming pool house barrel roof structural frame shall remain and be
retrofitted with a new standing seam profile curved roof system. Roof design
shall incorporate/account for drainage, ancillary equipment, structural and seismic
loading.

GENERAL

The Contractor shall remove all existing components of the existing gym roof
system(s) or portions of the roofing components which will be located under the
new standing seam roof. This shall include removal and replacement of
insulation if compromised with combustible material such as tar. The Contractor
shall also inspect the total roofing system and replace defective areas including
deteriorated or damaged substrate and insulation in like kind. Where the
Contractor’s design utilizes the existing roof or portions thereof in the completed
design, the Contractor shall inspect the roofing system to remain in place and
replace defective areas including deteriorated or damaged substrate and insulation
and install a new single ply membrane roof with a minimum 20 year warranty.
The swimming pool roof system requirements are provided in paragraph 1.2.1
below. The new roof systems shall be installed per all manufacturers instructions
including substrate preparation, ice shield, felts, flashings, expansion joints,
seismic joints, scuppers, downspouts, snow guards, and etc. As-built drawings
for reference are included in the attached drawings.

DACA67-03-T-2003 00860-1 R0001
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ADAL Fitness Center, Mt Home AFB, ID

1.2.1

1.2.2

1.23

1.3

14

PooL HOUSE:

A report of Field Investigation and Analysis for the Swimming Pool Barrel Roof
System, Building 2370 (dated Nov. 2002) is attached to this section. It indicates
that the existing 1 inch by 8 inch sheathing over the existing furring is
deteriorated with dry rot. As part of the work the Contractor shall include:
removal of the sheathing and installation of a new plywood diaphragm; provide
venting or an insulation system that will eliminate the moisture collection on the
underside of the roof diaphragm decking; clean loose paint from all exposed glue-
laminated arches; clean all corrosion on exposed steel glue-laminated arch
buttress connections; provide a protective coating/treatment on all exposed to
view wood surfaces associated with the above.

MECHANICAL EQUIPMENT

All of the existing roof equipment, including two air handling units, three roof
hoods, three roof ventilators, two condensing units, two exhaust fans and two
goose necks, are scheduled to be removed (in the base schedule work) except for
one large air handling unit, one small exhaust fan and two roof hoods. The air
handling unit is a 36,000 cfm unit, approximately 18 feet by 10 feet in size. The
exhaust fan is a 400 cfm unit. The roof hoods are 54-inch square. The
Contractor’s design shall accommodate the equipment to remain.

FIRE DETECTION/ALARM SYSTEM

The attic spaces created between the structures and the new Fitness Center
Roofing System shall be equipped with addressable heat detectors in accordance
with NFPA 72 and 101. Contractor shall integrate the new heat detectors into the
existing/new facility fire detection and alarm systems.

SITE ACCESS AND CONSTRUCTION PHASING

Site access and construction phasing for the work shall be in accordance with the
requirements specified in Section 01005 Site Specific Supplementary
Requirements.

DESIGN

After award and upon receipt of Notice to Proceed with Optional Item 0006 All
Work to Design and Construct Integrated Standing Seam Metal Roof System for
the Fitness Center, the Contractor shall prepare detailed project design documents
that are suitable to adequately demonstrate that the design, materials and methods
of construction are in accordance with the contract. The project design
documents shall consist of drawings, design analysis, catalogue cuts and

DACA67-03-T-2003 00860-2
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1.4.1

corresponding specifications prepared in CSI format. Section 00810 Design-
Build Contract Procedures [Optional Item No. 0006) contains the requirements,
procedures and schedules for Contractor preparation of and subsequent
Government review of project design documents.

STRUCTURAL/SEISMIC DESIGN

The overall structural system shall be selected based on durability,
maintainability, and cost-effectiveness. The design drawings shall contain in the
General Notes a list of the design loading criteria, a list of the strengths of the
engineering materials used, and any other pertinent data. Structural calculations
to substantiate the structural design shall be submitted in accordance with the
requirements specified in Section 00810. Structural design shall take into account
all dead and live loads (rain, snow, wind and etc.) in accordance with ASCE 7-98.
In addition that portion of the roof over the new addition (Optional Item 0006AA)
shall also be designed in accordance with the requirements of TI 809-04 Seismic
Design For Buildings/ AFM 32-1149 V1 (I) dated 31 December 1998 which is
available on the internet at the following web address (URL)
[http://www.hnd.usace.army.mil/techinfo/ti.htm] and the USGS Ground Motion
maps referenced therein which are available at
[http://geohazards.cr.usgs.gov/eq/]. The design criteria is as follows:

* Seismic Use Group: 1
* Short Period Spectral Acceleration, Ss (%G): 30
* One Second Period Spectral Acceleration, S1 (%G): 10
» Site Class: D
1.5 WARRANTIES
The standing seam metal roofing system and all of it’s components shall be
covered by a 5-year minimum manufacturer’s warranty to include, material, labor
and coatings. Single ply membrane roofing (if provided) shall be covered by a
20-year minimum manufacturer’s warranty for the material and labor.
DACA67-03-T-2003 00860-3
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STRUCTURAL ANALYSIS
OF THE ROOF SYSTEM AT
BUILDING 2370
MOUNTAIN HOME AIR FORCE BASE
MOUNTAIN HOME, IDAHO
F10603-02-D3002-0002 -

Executive Summary

The following report summarizes the findings from a field investigation, structural analysis and
research of the barrel roof portion only on building 2370 at Mountain Home Air Force Base
(MHAFB). Building 2370 is the base’s in door swimming pool. The roof has received major
wind damage recently and some dry rot was noted. This report will evaluate the extent of the
deterioration in the structure and make recommendations relative to the repair.

Field Investigation

On October 31, 2002, Keith W. Jones, P.E. of AHJ Engineers met with Mr. Brian Hennemen,
P.E., MHAFB Civil Engineer and reviewed the project. Keith then met at the site with Mr. Jim
Sheppard of Quality Tile & Roofing. Mr. Sheppard and his crew cut (4) openings to the roof
from the exterior so the structure would be visible. The (4) openings are located in the attached
plans as a, b, c, and d (See Appendix A).

The existing structure matches the construction drawings (See Appendix C). The roof structure is
comprised of an arched roof with 1x8 diagonal roof sheathing on 2x4 furring at 24" o.c. parallel
to the arch. The furring is supported by 2x14 joists at 24" o.c. that run perpendicular to the arch.
The 2x14 joists are supported by (5) 7" x 21%4" glu-lam arch beams. The glu-lam arches are 20'-
8" o.c. The end walls of the building/pool are 8" concrete masonry unit (CMU) with reinforced
concrete pilasters and bond beams. The 2x14 joists are anchored to the glu-lam arches with (2)
framing anchors at each end.

Mr. Sheppard was able to cut and remove the roofing and deck sheathing which allowed access
to the top of the glu-lam arches so the 2x4 furring and 2x14 joists could be viewed (See
Appendix A openings a, b, and c). The 1x8 sheathing in all cases is very deteriorated with dry
rot. The 2x4 furring and 2x14 joists have moisture stains, but in all viewed cases they were dry
and showed no signs of deterioration. An awl was used to check the softness of the members and
all the members checked were sound. A '4" diameter drill was used to drill into the top of the
glu-lam arch and sample the material. No deterioration was noted. A 3" to 4" blanket insulation
is located at the ceiling per drawings. Mr. Sheppard was able to remove a portion of the
overhang soffit (See opening d in Appendix A). At this location a visual was made of the glu-lam
arch anchorage (See "Arch Anchorage At Buttress” detail sheet 15 of 21 of Appendix C). There
was no moisture or deterioration present at the soffit or at the arch buttress.

DACAG67-03-T-2003
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A walk through of the building/pool both on the interior and exterior was also completed. The
following items were noted:

* Condensation was present on the arch glu-lams and at the arch buttress exposed
steel connections.

* Paint is peeling on many of the glu-lam arches along grid "B" above the
ventilation duct.
There is a lot of condensation staining on the glu-lam arches on the north side.

* There is some light corrosion on the exposed steel glu-lam arch buttress
connections.
There is some minor deterioration of the CMU with blistering mostly on the north
elevation interior and exterior and on the west end.

Limitations

The evaluation, analysis and recommendations presented in this report are made based on a
visual inspection of the facility. Some structural members and connections were not readily
accessible. Therefore it is possible that structural conditions other than those listed above, may
exist. This report does not include the review of any potential interior/exterior asbestos or lead
containing materials. Also, this report does not include any detailed design and/or construction

documentation to address the following recommendations in the analysis.

Analysis

A diaphragm analysis has been done to determine the diaphragm shears and required nailing (See
Appendix B). The analysis indicates that there should be diaphragms solid blocking for the
majority of the roof. See roof plan Appendix A for diaphragm, blocking and nailing
requirements. The uplift forces per the joists are resisted by the existing framing anchors

adequately.

Conclusions

Our site survey and analysis indicates that the existing 1x8 diaphragm sheathing is deteriorated
with dry rot throughout the roof to a point where it has no structural integrity. This diaphragm
transfers the lateral forces through the nailing to the CMU shear walls. It also gives a substraint
to hold the roofing down. The deterioration of this diaphragm could create a safety or life
threatening situation. The life expectancy of the existing roof is short term in the fact that it could
blow off at any time in high winds. From the survey there is no apparent decay in the 2x4
framing, 2x14 joists and glu-lam arches. It appears moisture is collecting on the underside of the
roof deck caused by some vapor getting through the insulation and condensing on the cold roof.
The continual presence of the moisture has caused the dry rot to form and grow. The analysis
indicates that the diaphragm needs to be strengthened by increasing nailing and solid blocking to
resist current code forces.

DACAG67-03-T-2003 R0001
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Recommendations

DACAG67-03-T-2003

Remove and replace the existing 1x8 wood roof deck with a new plywood diaphragm.

See drawing in Appendix A.
Provide a venting or insulation system that will eliminate the moisture collecting on
the underside of the roof diaphragm decking and re-roof for the long term. See
following options:
© Provide a nail base insulation on the lower part of the barrel with a shingle
roof similar to the existing then use a modified membrane for the upper
putting the insulation on the deck.
o Use a rolled metal roof over a nail base insulation on top of the deck.
Clean loose paint and repaint all exposed glu-lam arches.
Clean all corrosion on exposed steel glu-lam arch buttress connections.
Clean, point and patch all loose masonry material then seal and paint.

00860 - 7
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ADAL Fitness Center, M Home AFB, ID 03002

SECTI ON 01005

SI TE SPECI FI C SUPPLEMENTARY REQUI REMENTS

PART 1 GENERAL
1.1 COORDI NATI ON AND ACCESS TO SI TE
1.1.1 Coor di nati on

Coordi nation with using agencies shall be made through the Contracting
Oficer to assist the Contractor in conpleting the work with a m ni num of
i nterference and i nconveni ence.

1.1.2 Vehi cl e Access

Al'l Contractor-owned and privatel y-owned vehicles require an access
pass/vehicle decal. This pass is obtained by showi ng proof of insurance;
the vehicle registration; driver's license valid in the United States; and
a letter with original signature of prime Contractor or his superintendent
stating the contract nanme and nunber, the contract period for which the
pass is required, and the enployee's name. See Paragraph | DENTI FI CATI ON OF
EMPLOYEES AND M LI TARY REGULATI ONS in SECTI ON 01001 for specific
requirenents.

1.1.2.1 Enpl oyee Par ki ng

Contractor enployees shall park privately owned vehicles in an area
designated by the Contracting Oficer. This area will be within reasonable
wal ki ng di stance of the construction site. Contractor enployee parking
shall not interfere with existing and established parking requirenments of
the mlitary installation.

1.1.3 Base Access Security Procedures

The foll owi ng security procedures will be used at alH—the entrances to the
base when in Force Protection Condition Charlie:

1.1.3.1 Contractor access procedures: Wen a Contractor requires initial
access to the base, a Government functional representative w-H—nust be
contacted to conduct an initial visual recognition/verification of the
Contractor personnel. Once verified, these Contractor personnel are
considered "first tier trusted Contractors,"” and are all owed unescorted
access to the base for the purpose of conducting contract-rel ated work.
Al contractors possessing a valid "Tren-tech Badge" will be consi dered
Tier 1. These first-tier trusted Contractors are then responsible to
verify all remaining Contractor personnel requiring access to the base for
the respective contract. When these remaining Contractor personne
initially arrive at the gate, the first-tier trusted Contractors are
required to have visual recognition/verification of all the remaining
contract personnel. Once verified, they are considered "second-tier
trusted Contractor" personnel and nust be escorted while on the
installation. Escorting the second-tier trusted Contractors onto the
installation, to the job site and off the installation is the
responsibility of the first-tier trusted Contractors. Each job site nust
have at |east one first-tier trusted Contractor to work/observe the
second-tier trusted Contractor personnel. Once the functiona

DACAG7- 03- T- 2003 SECTI ON 01005 Page 1 R0O001



ADAL Fitness Center, M Home AFB, ID 03002

representative conducts the initial verification, they are not required to
verify on a daily basis, but nay be asked to verify nore first-tier
Contractors if needed.

——a—The Contractor—shall—post—a—man—atthe Gandview Gateat—altines—
: X ' ; ] i be |
wi-th—the-Contrel—Tower—

1.1.3.2 Entry Access List: An original Entry Access List (EAL) will be
built based on all fi+st—and-seeendtTier 1 trusted Contractors. This EAL
will be maintained at the front gate between 366 SFS and 366 CONS. Every
time a Contractor representative requires entry to the base, they will be
stopped to verify they—aretistedonthe EAL have a valid Tren-tech badge.
If all persons in the vehicl e—are—net—onthe EAL do not have a valid badge,
either a first-tier trusted agent or a functional representative nust be
contacted to conduct a visual verification prior to access to the base.

1.1.3.3 Vender/Delivery/Distributor access procedure:
Vendor/del i very/distributor are defined as those comerci al busi nesses that
have single or nultiple stops on base (i.e. COCESS deliveries, UPS, FedEx,
food and beverage stocking trucks). Wen a Vendor/delivery/distributor
requires access to the base for nulti-stop deliveries, they will be stopped
prior to entering the base. To deternmine if a delivery is valid;
docunentation, visual recognition, or confirmation froma base organi zation
expecting delivery is required. |If verified, the vehicle will be escorted
with a mlitary troop for the entire duratien—tine the vehicle is on base.
As the vehicle departs, the escort will be dropped off at the front gate.

If it is a single-stop type delivery and an escort is not avail abl e,
attenpts will be nade to contact a base functional representative. The
functional representative will provide an escort for the entire tinme the

vehicle is on the installation. |If a functional representative is not
contacted and an escort is not available, the vehicle widiwi ||l be denied
access.

1.1.3.4 Al comrercial and private vehicles will be searched. Drivers
shoul d anti ci pate del ays.

1.1.3.5 Procedures for conmercial and private vehicle access to M. Home
AFB are subject to change wi thout prior notice.

1.1.4 Keys

When keys are required for access to facilities on this contract, they
shal | be obtained through the Contracting O ficer.

1.1.5.1 The Contractor shall be responsible for Governnent-owned keys
i ssued for access to facilities or areas pertinent to this contract.

1.1.5.2 Upon conpletion of the work in an area, or upon request of the

Contracting Oficer, the key or keys relevant to the conpl eted areas shal
be returned.
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1.1.5.3 Should the Contractor |ose a key:

a. the Contracting Oficer shall be notified, in witing, within
three (3) working days after the loss is discovered and

b. should the key not be found before final acceptance, the fina
contract paynent shall be reduced by $100 for each key not returned.

1.1.5 Wor k Schedul i ng
Wrk is allowed in the construction area 24 hours a day, 7 days a week.
1.2 UTI LI TY OUTAGES

The Contractor shall cooperate with Base Uilities to maintain utility
services and facilities during the progress of the work. Contractor shal
coordinate utility outages with the Contracting Oficer at |east 14 days in
advance. Qutages shall be kept to a m nimum and any one outage shall not
last nore than 2 hours. CQutages scheduled for tines other than weekends,
hol i days, wi ng down days or off hour tines will require a witten waiver
fromthe Deputy Base G vil Engineer through the Contracting Officer. Al
Contractor's operations shall be controlled to prevent any unschedul ed
interruptions of utility services and facilities.

1.3 PROTECTI ON OF GOVERNVENT PROPERTY

In addition to requirements of the CONTRACT CLAUSES, Contractor shal
protect all Government property within the site in which he is working,
except for such property as is required to be denolished. Property which
is to be denolished shall be protected until its schedul ed denolition tine.

Protection shall include, but not be linmted to, protection from
construction generated dust, debris, water, and vibration.

1.4 COORDI NATI ON, SAFETY AND REGULATORY REQUI REMENTS

| F . i ; | fri
controltower——

1.4.1 Pavenents, drives or turf areas utilized by the construction for
access roads or storage areas shall be maintained and repaired by the
Contractor to the satisfaction of the Contracting Oficer and airfield
managenent. Costs associated with the above work shall be incidental to
the contract.

1.4.2 A Digging Pernit will be required before construction excavation
commences. Digging permits expire 30 days after date issued and nust be
renewed.

1.4.3 See Section 01001 for identification of enployees working on base.

1.4.4 Fire extinguishers will be required on construction equipnent. A 10
ABC minimumrating is required for fire extinguishers.

1.4.5 Welding pernmits will be required. The Contractor shall contact the
Base Fire Departnment for required permts.

1.4.6 Blasting is prohibited on air base property.
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1.6 FI TNESS CENTER CONSTRUCTI ON PHASI NG AND ACCESS REQUI REMENTS

1.6.1 Phase 1 - Parking and Facility Access

Devel op tenporary or construct pernmanent parking for the facility

occupant s/users and construct a personnel walk fromthe pool to the main
facility and fromthe tenporary/permanent parking lot to the main facility.
The wal k fromthe parking area shall be ADA conpliant. The walk fromthe
pool house to the main facility shall neet ADA requirenents and-conpatible—
and provide mnimal protection fromthe el enents during inclenent weather.
Par ki ng and wal k shall be delineated by physical neans so that personnel
will not enter the construction zone. Egress routes shall be identified and
posted for occupants during construction. Parking requirements shall be for
a mnimum of 75 vehicles. The field to the South end of the pool may be
used, at a mininmumthe parking area shall be graveled, with "blue top"
prinme coat.

1.6.2 Phase 2 - Pool house Denplition and New Additi on Construction

Exi sting Pool House | ocker roons and main facility North racquetball courts
will be closed for renovation with the new addition construction. Provide
hangers in the pool area for clothing, renove after construction. The
existing facility |ocker roons (nmen's and wonen's), equi prent checkout,
ergononetry roons, cardi o room, both gymasi uns and south side racquet bal
courts remain open during construction of newinfill addition. The eC
ontractor shall enploy measures to prohibit the infiltration of dust into
the areas in use during construction. Mechanical and electrical systens
serving the existing facility shall remain operational. The new nechani ca
systens that are to be part of the existing facility renovation shall be
roughed in at the area of the existing entry.

1.6.3 Phase 3 - Existing Facility Renovation

During renovation of the existing facilities, the follow ng areas shal
remai n operational at all tines of construction: both gymasiuns, the south
racquet ball courts and the new small group exercise roomoff of the

exi sting entry. Resistance training and exercise roons requiring mechanica
upgrades shall be phased for mninmal inpact to the users. The South
gymmasiumwi || be used as the tenporary exerci se roomcontaining all of the

di spl aced equi pnrent fromthe current cardi o theater, exercise room and
resi stance training room Therefore, work in the South gym shall occur
early during construction phasing. The North Gymshall renmain open for
operations from Novenber to April. The plan shall allow a m ni mum of one
week for Air Force personnel to relocate existing fitness equi pnent.

1.6.4 Phase 4 - Pernanent Parking and Landscapi ng
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The Contractor shall maintain parking and facility access requirenments as
stated in Phase 1. Upon conpl etion of the permanent parking and | andscapi ng
all affected areas shall be restored to their original or new condition.

1.7 HOURS COF OPERATI ON

Foll owi ng are the hours of operation for the Fitness Center, HAWC and
Swi mm ng Pool :

Fi t ness Center: Mon - Thu 5:00 AM - 1:00 AM
Fri day 5:00 AM - 11:00 PM

Sat, Sun & Holidays 8:00 AM - 8:00 PM

HAWC: Mon - Fri 7:30 AM - 4:30 PM
Pool : Tue - Fri 11: 00 AM - 8:00 PM
Sat & Sun 1: 00 PM - 6:00 PM

PART 2 NOT USED

PART 3 NOT USED
-- End of Section --
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SECTI ON 01025

PAYMENT

PART 1 GENERAL

1

1 GENERAL

The contract price for each itemshall constitute full conpensation for
furnishing all plant, |abor, materials, appurtenances, and incidentals and
performng all operations necessary to construct and conplete the itens in
accordance with these specifications and the applicable draw ngs, including
surveying perfornmed by the Contractor. Paynent for each itemshall be
considered as full conpensation, notw thstanding that mnor features nay
not be nentioned herein. Wrk paid for under one itemw ||l not be paid for
under any other item No separate paynent will be nade for the work,
services, or operations required by the Contractor, as specified in

DI VI SION 1, GENERAL REQUI REMENTS, to conplete the project in accordance
with these specifications; all costs thereof shall be considered as

i ncidental to the work.

.2 PAYMENT

2.1 | TEM 0001 (BASE | TEM

Payment will be nmade at the contract lunp sumprice for Item No. 0001, All
Wrk for ADAL Fitness Center Wthin a Line 5 Feet Qutside the Building
Wall's, Except for Itenms 0003, 0004, 0005~ and 0006, 00607 —0008—=and-0009—
paynment of which shall constitute full conpensation for Item No. 0001,
conpl ete.

.2.2 I TEM 0002 (BASE | TEM

Payment will be made at the contract lunp sumprice for Item No. 0002, Al
Wrk for Sitework and Uilities Qutside the Line 5 Feet Qutside the

Buil ding Walls, Except for Itens 0003, 0004 and 0005, paynent of which
shal |l constitute full conpensation for Item No. 0002, conplete. No partia
or total paynment will be nade for this itemuntil the as-built draw ngs,
both marked up blue prints and electronic files are fully approved by the
CGovernment (A or B action) and all copies of approved draw ngs and

el ectronic nedia received by the Governmnent.

.2.3 I TEM 0003 (BASE | TEM

Payment will be nmade at the contract lunp sumprice for Item No. 0003, Al
Work for As-Built Drawi ngs as Specified in Section 01702 from Preparation
to Final Approval, payment of which shall constitute full conpensation for
[tem No. 0003, conplete. No partial or total payment will be made for this
itemuntil all O&M rmanuals are fully approved by the Governnent (A or B
action) and all copies of final manuals are received by the Governnent in
their final binders.

. 2.4 | TEM 0004 (BASE | TEM

Payment will be nmade at the contract lunp sumprice for Item No. 0004, All
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Work for O%M Manual s as as Specified in Section 01701 from Preparation to
Fi nal Approval, payment of which shall constitute full conpensation for
Item No. 0004, complete. No partial or total payment will be made for this
itemuntil both the 1354 Checklist and Equi pnent in Place List are fully
approved by the Governnent (A or B action) and all copies of approved lists
recei ved by the Governnent.

1.2.5 | TEM 0005 (BASE | TEM

Payment will be made at the contract lunp sumprice for Item No. 0005, All
Work for Form 1354 Checklist and Equi pnent in Place List as Specified in
Sections 01704 and 01705 from Preparation to Final Approval, paynment of
whi ch shall constitute full compensation for Item No. 0005, conplete, as
specified in Section 00860, Statenent of Work.

1.2.6 | TEM 0006 (OPTI ONAL | TEM

Payment will be nmade at the contract lunp sumprice for Item No. 0006, All
Wirk to Design and Construct Integrated Standi ng Seam Metal Roof System for
the Fitness Center, payment of which shall constitute full conpensation for
Item No. 0006, complete, as specified in Section 00860, Statenent of Work.
This itemw Il include a credit for standing seam netal roof, elastoneric
roof and roof accessories provided as part of the base work.

1.3 PROGRESS PAYMENT | NVO CE

Requests for paynment shall be submitted in accordance with Federa

Acqui sition Regul ations (FAR) Subpart 32.9, entitled "PROWT PAYMENT", and
Par agr aphs 52.232-5 and 52.232-27, entitled "Paynents Under Fixed-Price
Construction Contracts", and "Pronpt Paynment for Construction Contracts",
respectively. In addition each request shall be submtted in the nunber of
copies and to the designated billing office as shown in the Contract.

1.3.1 When submtting paynent requests, the Contractor shall conplete

Bl ocks 1 through 12 of the "PROGRESS PAYMENT | NVO CE" Form as directed by
the Contracting Oficer. (A sanple formis attached at the end of this
Techni cal Specification Section.) The conpleted formshall then becone the
cover document to which all other support data shall be attached.

1.3.2 One additional copy of the entire request for paynent, to include
t he "PROGRESS PAYMENT | NVO CE" cover docunent, shall be forwarded to a
separate address as designated by the Contracting O ficer.

1.3.3 The Contractor shall submt with each pay request, a list of
subcontractors that have worked during that pay period. The listing shal
be broken down into weeks, identifying each subcontractor that has worked
during a particular week, and indicate the total nunber of enployees that
have worked on site for each subcontractor for each week. The prine
Contractor shall also indicate the total nunber of enployees for its on
site staff for each week.

PART 2 NOT USED

PART 3 NOT USED

-- End of Section --

DACAG7- 03- T- 2003 SECTI ON 01025 Page 2 R0O001



ADAL Fitness Center, M Home AFB, ID 03002

SECTI ON 02748

Bl TUM NOUS TACK COAT
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NOTE: THIS SECTION IS REISSUED I N I TS ENTI RETY BY AMENDVENT 0001.
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PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM D 140 (2000) Sanpling Bitum nous Materials
ASTM D 1250 (1980; R 1997el) Petrol eum Measur enent
Tabl es

ASTM D 2397 (1998) Cationic Emulsified Asphalt
ASTM D 2995 (1999) Determ ning Application Rate of

Bi t um nous Distributors
1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office

that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES

SD-06 Test Reports
Sanmpl i ng and Testing
Copies of all test results for bitum nous materials, within 24
hours of conpletion of tests. Certified copies of the
manuf acturer's test reports indicating conpliance with applicable
specified requirenents, not |ess than 30 days before the nateria
is required in the work.
1.3 PLANT, EQUI PMENT, MACHI NES AND TOOLS
1.3.1 General Requirenents
Pl ant, equi prent, nachines and tools used in the work shall be subject to
approval and shall be nmaintained in a satisfactory working condition at all

tinmes.

1.3.2 Bi t um nous Di stri butor
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The distributor shall have pneurmatic tires of such size and nunber to
prevent rutting, shoving or otherw se damagi ng the base surface or other

| ayers in the pavenent structure. The distributor shall be designed and
equi pped to spray the bitum nous material in a uniformcoverage at the
specified tenperature, at readily deternmined and controlled rates with an
all owabl e variation fromthe specified rate of not nore than plus or ninus
5 percent, and at variable widths. Distributor equiprment shall include a
separate power unit for the bitunen punp, full-circulation spray bars,
tachoneter, pressure gauges, vol ume-measuring devices, adequate heaters for
heating of materials to the proper application tenperature, a thernoneter
for reading the tenperature of tank contents, and a hand hose attachnent
suitabl e for applying bitumnous material manually to areas inaccessible to
the distributor. The distributor shall be equipped to circulate and
agitate the bitum nous material during the heating process.

1.3.3 Power Broons and Power Bl owers

Power broons and power bl owers shall be suitable for cleaning the surfaces
to which the bitum nous coat is to be applied.

1.4  WEATHER LI M TATI ONS
Bi t um nous coat shall be applied only when the surface to receive the
bi tum nous coat is dry. Bitum nous coat shall be applied only when the
at nospheric tenperature in the shade is 10 degrees C or above and when the
tenperature has not been below 2 degrees C for the 12 hours prior to
appl i cati on.

PART 2 PRODUCTS

2.1 TACK COAT
Emul sified asphalt shall conformto ASTM D 2397, G ade CSS-1, CSS-1h, or
CRS- 1.

PART 3 EXECUTI ON

3.1 PREPARATI ON OF SURFACE
| mredi ately before applying the bitum nous coat, all |oose material, dirt,
clay, or other objectionable material shall be renmobved fromthe surface to
be treated. The surface shall be dry and clean at the tine of treatnent.

3.2 APPL| CATI ON RATE

The exact quantities within the range specified, which may be varied to
suit field conditions, will be deternmined by the Contracting Oficer.

3.2.1 Tack Coat
Bi tum nous material for the tack coat shall be applied in quantities of not
less than 0.20 liter nor nore than 0.70 liter per square neter of pavenent
surf ace.

3.3 APPL| CATI ON TEMPERATURE

3.3.1 Vi scosity Relationship
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Asphalt application tenmperature shall provide an application viscosity
between 10 and 60 seconds, Saybolt Furol, or between 20 and 120 square

nm sec, kinematic. The tenperature viscosity relation shall be furnished
to the Contracting Oficer.

3.3.2 Tenper at ure Ranges

The viscosity requirements shall deternmine the application tenperature to
be used. The following is a normal range of application tenperatures:

Enul si ons
CRS-1 52-85 degrees C
Css-1 21-60 degrees C
CSS- 1h 21-60 degrees C

*These tenperature ranges exceed the flash point of the material and care
shoul d be taken in their heating.

3.4 APPLI CATI ON
3.4.1 Cener al

Fol | owi ng preparation and subsequent inspection of the surface, the

bi tum nous coat shall be applied at the specified rate with uniform
distribution over the surface to be treated. Al areas and spots m ssed by
the distributor shall be properly treated with the hand spray. Until the
succeedi ng | ayer of pavenent is placed, the surface shall be nmaintai ned by
protecting the surface agai nst danage and by repairing deficient areas at
no additional cost to the Governnment. |If required, clean dry sand shall be
spread to effectively blot up any excess bitum nous material. No snoking,
fires, or flanes other than those fromthe heaters that are a part of the
equi prent shall be permitted within 8 nmeters of heating, distributing, and
transferring operations of bitum nous material other than bitum nous

emul sions. Al traffic, except for paving equipnent used in constructing
the surfacing, shall be prevented fromusing the underlying material,

whet her prined or not, until the surfacing is conpleted. The bitum nous
coat shall conformto all requirenments as described herein.

3.4.2 Tack Coat
Tack coat shall be applied at the |ocations shown on the draw ngs.
3.5 CURI NG PERI CD
Fol | owi ng application of the bitum nous material and prior to application
of the succeeding |ayer of pavenent, the bitum nous coat shall be allowed
to cure and to obtain evaporation of any volatiles or npisture.
3.6 FI ELD QUALI TY CONTROL
Sanpl es of the bitum nous material used shall be obtained by the Contractor
as directed, under the supervision of the Contracting Oficer. The sanple
may be retained and tested by the Governnent at no cost to the Contractor.
3.7 SAMPLI NG AND TESTI NG
Sanpling and testing shall be performed by an approved commrercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
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testing will be pernmitted until the facilities have been inspected and
appr oved.

3.7. 1 Sanpl i ng

The sanpl es of bitum nous material, unless otherwi se specified, shall be in
accordance with ASTM D 140. Sources from which bitum nous naterials are to
be obtained shall be selected and notification furnished the Contracting
Oficer wwthin 15 days after the award of the contract.

3.7.2 Cal i brati on Test

The Contractor shall furnish all equiprent, materials, and | abor necessary
to calibrate the bitum nous distributor. Calibration shall be nade with
the approved job material and prior to applying the bitun nous coat
material to the prepared surface. Calibration of the bitum nous
distributor shall be in accordance with ASTM D 2995.

3.7.3 Trial Applications
Bef ore providing the conplete bitunmi nous coat, three |l engths of at |east 30
neters for the full width of the distributor bar shall be applied to
eval uate the anpunt of bitum nous material that can be satisfactorily
appl i ed.

3.7.3.1 Tack Coat Trial Application Rate
Unl ess ot herwi se authorized, the trial application rate of bitum nous tack
coat materials shall be applied in the anbunt of 0.20 liters per square
neter. Oher trial applications shall be nmade using various anpbunts of
material as may be deened necessary.

3.7. 4 Sanpling and Testing During Construction

Quality control sampling and testing shall be performed as required in
par agraph Fl ELD QUALI TY CONTROL.

-- End of Section --
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SECTI ON 03100

STRUCTURAL CONCRETE FORMACRK

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AClI | NTERNATI ONAL ( ACl)

ACl 347R (1994) Guide to Formwork for Concrete

AVERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 (1995) Basic Hardboard

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

U S. DEPARTMENT OF COMMVERCE (DOC)

PS-1 (1996) Vol untary Product Standard -
Construction and I ndustrial Plywood

1.2 SUBM TTALS
Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Formwork; G, RE
Drawi ngs showi ng details of formwmrk, including dinensions of
fiber voids, joints, supports, studding and shoring, and sequence
of formand shoring renoval .
SD- 03 Product Data

Design; G RE

Desi gn anal ysis and cal cul ati ons for form design and net hodol ogy
used in the design.

Form Material s
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Manufacturer's data including literature describing form
mat eri al s, accessories, and formrel easi ng agents.

For m Rel easi ng Agents

Manuf acturer's recomendati on on nethod and rate of application
of formrel easi ng agents.

SD- 04 Sanpl es
Fi ber Voids; G

One sanple unit of fiber voids prior to installation of the
voi ds.

SD-07 Certificates
Fi ber Voi ds

Certificates attesting that fiber voids conformto the specified
requirenents.

1.3 DESI GN

Formwork shall be designed in accordance with nethodol ogy of ACI 347R for
anticipated | oads, lateral pressures, and stresses. Forns shall be capable
of producing a surface which neets the requirenments of the class of finish
specified in Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. Forns shal
be capabl e of withstanding the pressures resulting from placenent and

vi bration of concrete.

PART 2 PRODUCTS

2.1 FORM MATERI ALS
2.1.1 Fornms For Class A and Class B Finish

Forms for Class A and Cass B finished surfaces shall be plywod panels
conformng to PS-1, Gade B-B concrete formpanels, Cass | or Il. Oher
formmterials or liners may be used provided the snpoothness and appearance
of concrete produced will be equivalent to that produced by the plywood
concrete formpanels. Forns for round colums shall be the prefabricated
seamn ess type.

2.1.2 Fornms For O ass C Finish

Fornms for Class C finished surfaces shall be shiplap |unber; plywood

conformng to PS-1, Grade B-B concrete formpanels, Cass | or Il; tenpered
concrete form hardboard confornming to AHA A135.4; ot her approved concrete
formmterial; or steel, except that steel |ining on wood sheat hi ng shal

not be used. Forms for round colums may have one vertical seam

2.1.3 Fornms For Class D Finish
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2.

2.

2.

Forms for Class D finished surfaces, except where concrete is placed
agai nst earth, shall be wood or steel or other approved concrete form
material .

1.4 Ret ai n-1 n-Pl ace Metal Forns

Retai n-in-place netal forms for concrete slabs and roofs shall be as
specified in Section 05300 STEEL DECKI NG

1.5 Pan- Form Units

Pan-formunits for one-way or two-way concrete joist and slab construction
shal |l be factory-fabricated units of the approxi mate section indicated.
Units shall consist of steel or molded fiberglass concrete form pans.
Closure units shall be furnished as required.

1.6 Form Ti es

Formties shall be factory-fabricated nmetal ties, shall be of the renopvable
or internal disconnecting or snap-off type, and shall be of a design that
will not permt formdeflection and will not spall concrete upon renoval.
Solid backing shall be provided for each tie. Except where renovable tie
rods are used, ties shall not |eave holes in the concrete surface |ess than
6 nm nor nore than 25 mm deep and not nore than 25 mmin dianeter.
Renovabl e tie rods shall be not more than 38 mm in dianeter.

1.7 For m Rel easi ng Agents

Formrel easi ng agents shall be comercial formulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatment of concrete surfaces dependi ng upon bond or adhesion
nor inpede the wetting of surfaces to be cured with water or curing
conpounds.
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 For mnor k

Forms shall be nortar tight, properly aligned and adequately supported to
produce concrete surfaces nmeeting the surface requirenents specified in
Section 03300 CAST-| N-PLACE STRUCTURAL CONCRETE and confornming to
construction tol erance given in TABLE 1. Where concrete surfaces are to
have a Class A or Cass B finish, joints in form panels shall be arranged
as approved. \Where fornms for continuous surfaces are placed in successive
units, the forms shall fit over the conpleted surface to obtain accurate
alignment of the surface and to prevent |eakage of nortar. Forns shall not
be reused if there is any evidence of surface wear and tear or defects
which woul d inpair the quality of the surface. Surfaces of forns to be
reused shall be cleaned of nortar from previous concreting and of all other
foreign material before reuse. Formties that are to be completely

wi t hdrawn shall be coated with a nonstaining bond breaker.

3.2 CHAMFERI NG

Except as otherwi se shown, external corners that will be exposed shall be
chanf ered, bevel ed, or rounded by nol dings placed in the forms.

3.3 COATI NG
Forms for Class A and Cl ass B finished surfaces shall be coated with a form

rel easing agent before the formor reinforcenent is placed in fina
position. The coating shall be used as recomrended in the manufacturer's
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printed or witten instructions. Fornms for Class C and D finished surfaces
may be wet with water in lieu of coating i nmedi ately before placing
concrete, except that in cold weather with probable freezing tenperatures,
coating shall be nandatory. Surplus coating on form surfaces and coating
on reinforcing steel and construction joints shall be renoved before

pl aci ng concrete.

3.4 REMOVAL OF FORMS

Fornms shall be renoved preventing injury to the concrete and ensuring the
conpl ete safety of the structure. Formmrk for colums, walls, side of
beans and other parts not supporting the weight of concrete nmay be renoved
when the concrete has attained sufficient strength to resist danage from
the renoval operation but not before at |east 24 hours has el apsed since
concrete placenent. Supporting forns and shores shall not be renoved from
beans, floors and walls until the structural units are strong enough to
carry their own wei ght and any other construction or natural | oads.
Supporting forms or shores shall not be renoved before the concrete
strength has reached 70 percent of design strength, as determined by field
cured cylinders or other approved methods. This strength shall be
demonstrated by job-cured test specinmens, and by a structural analysis
considering the proposed loads in relation to these test strengths and the
strength of form ng and shoring system The job-cured test specinens for
formrenoval purposes shall be provided in nunbers as directed and shall be
in addition to those required for concrete quality control. The specinens
shal |l be renoved from nolds at the age of 24 hours and shall receive,

i nsof ar as possible, the same curing and protection as the structures they
represent.

TABLE 1

TOLERANCES FOR FORMED SURFACES

1. Variations fromthe plunb: In any 3 mof length -------- 6 mMm

a. Inthe lines and Maxi mum for entire length -- 25 nm
surfaces of col ums,
piers, walls and

in arises

b. For exposed corner In any 6 mof length -------- 6 mm
col ums, control -joint
grooves, and ot her Maxi mum for entire length 13 mm

conspi cuous |ines

2. Variation fromthe In any 3 mof length ------- 6 nm
| evel or fromthe In any bay or in any 6 m of
grades indicated on length -------mmmmomno 10 mm

t he draw ngs:

a. In slab soffits, Maxi mum for entire length - 20 nm
ceilings beamsoffits,
and in arises, measured
bef ore renoval of
supporting shores

b. In exposed lintels, In any bay or in any 6 m of
sills, parapets, length --------------------- 6 mm
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TABLE

1

TOLERANCES FOR FORMED SURFACES

hori zontal grooves,
and ot her conspi cuous
lines

Variation of the

I i near buil ding

lines from established
position in plan

Vari ation of distance

bet ween wal | s, col ums,
partitions

Variation in the sizes

and | ocations of
sl eeves, floor openings,
and wal | openi ng

Variation in
cross-secti onal

di mrensi ons of col ums
and beans and in the
t hi ckness of sl abs
and wal | s

Footi ngs:
a. Variation of

di mensions in
pl an

b. M spl acenent of
eccentricity

c. Reduction in
t hi ckness
Variation in steps:

a. In a flight of
stairs

b. I n consecutive
st eps

End of Section --

Maxi mum for entire length - 13 nm
Inany 6 m---------------- 13 mm
Maxi mum ------------------- 25 mMm
6 mm per 3 mof distance, but
not nmore than 13 mmin any one
bay, and not nore than 25 nm
total variation
MnNUS --------------------- 6 nm
Plus --------------------- 13 mm
MnNus -------------------- 6 nm
Plus -------------------- 13 mm
MnNus ------------------- 13 mm
Plus -------------mmmo - 50 mMm
when forned or plus 75 mm when
pl aced agai nst unfornmed excavation
2 percent of the footing width
in the direction of m splacenent
but not nore than --------- 50 nm
Mnus ----------------- 5 percent
of specified thickness
Riser ---------mommmmooo 3 mm
Tread ---------------------- 6 mm
Riser -------------m-mm--- 2 mm
Tread ---------------------- 3 mm
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SECTI ON 03150

EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN ASSOCI ATI ON OF STATE H GHVWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO T 111 (1983; R 1996)) Inorganic Matter or Ash in
Bi t um nous Materials
AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)
AHA A135. 4 (1995) Basic Hardboard

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM A 109/ A 109M (1998a) Steel, Strip, Carbon, Cold-Rolled

ASTM A 167 (1999) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 480/ A 480M (1999b) General Requirenents for

Fl at- Rol | ed Stainless and Heat- Resi sting
Steel Plate, Sheet, and Strip

ASTM A 570/ A 570M (1998) Steel, Sheet and Strip, Carbon,
Hot-Rol l ed, Structural Quality

ASTM B 152 (1997a) Copper Sheet, Strip, Plate, and
Rol | ed Bar

ASTM B 152M (1997a) Copper Sheet, Strip, Plate, and
Rol I ed Bar (Metric)

ASTM B 370 (1998) Copper Sheet and Strip for Building
Construction

ASTM C 919 (1984; R 1998) Use of Sealants in
Acoustical Applications

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM D 4 (1986; R 1998) Bitunmen Content

ASTM D 6 (1995) Loss on Heating of Gl and
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Asphal ti ¢ Conmpounds

ASTM D 412 (1998a) Vul cani zed Rubber and
Ther nopl asti ¢ Rubbers and Thernopl astic
El astomers - Tension

ASTM D 471 (1998el ) Rubber Property - Effect of
Li qui ds
ASTM D 1190 (1997) Concrete Joint Seal er, Hot-Applied
El astic Type
ASTM D 1191 (1984; R 1994el) Concrete Joint Sealers
ASTM D 1751 (1999) Prefornmed Expansion Joint Filler

for Concrete Paving and Structura
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM D 1854 (1996) Jet-Fuel - Resi stant Concrete Joint
Seal er, Hot-Poured Elastic Type

ASTM D 2628 (1991; R 1998) Preforned Pol ychl oroprene
El astomeric Joint Seals for Concrete
Pavenent s

ASTM D 2835 (1989; R 1998) Lubricant for Installation
of Preforned Conpression Seals in Concrete
Pavenent s

ASTM D 5249 (1995) Backer Material for Use Wth Cold

and Hot - Applied Joint Sealants in
Port | and- Cenent Concrete and Asphalt Joints

ASTM D 5329 (1996) Standard Test Method for Seal ants
and Fillers, Hot-Applied, for Joints and
Cracks in Asphaltic and Portland Cenent
Concrete Pavenents

U S. ARMY CORPS OF ENG NEERS ( USACE)

CCE CRD-C 513 (1974) Corps of Engi neers Specifications
for Rubber Waterstops

CCE CRD-C 572 (1974) Corps of Engineers Specifications
for Pol yvinyl chl ori de Waterstop

1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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SD- 02 Shop Drawi ngs
Wat erstops; C, RE

Shop drawi ngs and fabricati on drawi ngs provi ded by the
manuf acturer or prepared by the Contractor.

SD- 03 Product Data

Pref ormed Expansion Joint Filler
Seal ant
Wt er st ops

Manufacturer's literature, including safety data sheets, for
preforned fillers and the lubricants used in their installation
fiel d-nol ded seal ants and priners (when required by seal ant
manuf acturer); preformed conpression seals; and waterstops.

Manuf acturer's recomrended instructions for installing preforned
fillers, field-nol ded seal ants; preformed conpression seals; and
wat er st ops; and for splicing non-netallic waterstops.

SD- 04 Sanpl es
Lubricant for Preformed Conpression Seal si—6

Specinens identified to indicate the manufacturer, type of
material, size and quantity of naterial, and shipnent or |ot
represented. Each sanple shall be a piece not less than 3 m of
25 mm nominal width or wider seal or a piece not less than 4 m
of conpression seal less than 25 nm nonminal width. One L of
| ubricant shall be provided.

Fi el d- Mol ded Type—6&

Four liters of field-nolded sealant and one L of primer (when
primer is recommended by the sealant manufacturer) identified to
i ndi cate manufacturer, type of material, quantity, and shipnment or
| ot represented.

Non-nmetallic Material si—G

Specinmens identified to indicate manufacturer, type of material
size, quantity of material, and shipnment or |ot represented. Each
sanpl e shall be a piece not Iess than 300 mm |ong cut from each
61 m of finished waterstop furnished, but not |ess than a total
of 1 m of each type, size, and lot furnished. One splice sanple
of each size and type for every 50 splices made in the factory and
every 10 splices nade at the job site. The splice sanples shal
be made using straight run pieces with the splice | ocated at the
m d-l1ength of the sanple and finished as required for the
installed waterstop. The total length of each splice shall be not
| ess than 300 mm | ong.

SD-07 Certificates

Preformed Expansion Joint Filler
Seal ant
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Wt er st ops

Certificates of conpliance stating that the joint filler and
sealant materials and waterstops conformto the requirenents
speci fi ed.

1.3 DELI VERY AND STORAGE

Material delivered and placed in storage shall be stored off the ground and
protected fromnnoisture, dirt, and other contam nants. Sealants shall be
delivered in the nmanufacturer's origi nal unopened containers. Sealants
whose shelf life has expired shall be renoved fromthe site.

PART 2 PRODUCTS
2.1 CONTRACTI ON JO NT STRI PS

Contraction joint strips shall be 3 nm (1/8 inch) thick tenpered hardboard
conform ng to AHA A135.4, Cass 1. |In lieu of hardboard strips, rigid

pol yvi nyl chl ori de (PVC) or high inpact polystyrene (H PS) insert strips
specifically designed to induce controlled cracking in slabs on grade may
be used. Such insert strips shall have renovable top section.

2.2 PREFORMED EXPANSI ON JO NT FI LLER
Expansion joint filler shall be preformed material conformng to ASTM D 1751
or ASTM D 1752. Unless otherwi se indicated, filler material shall be 10 mm
(3/8 inch) thick and of a width applicable for the joint formed. Backer
material, when required, shall conformto ASTM D 5249

2.3 SEALANT
Joint sealant shall conformto the foll ow ng:

2331 Preforned-PolyehloropreneElastonericType
ASTM-D-2628-—

232 Lubricant—tor Preforned Corpresston—Seals
ASTM-D-2835-—

2.3.1 Hot - Pour ed Type
ASTM D 1190 tested in accordance with ASTM D 1191.

2.3.2 Fi el d- Mol ded Type
ASTM C 920, Type M for horizontal joints or Type NS for vertical joints,
Class 25, and Use NT. Bond breaker material shall be pol yethyl ene tape,
coated paper, netal foil or sinmlar type materials. The back-up material
shal | be conpressible, non-shrink, nonreactive with seal ant, and

non- absorptive material type such as extruded butyl or pol ychl oroprene
rubber.

235 Hot-AppttedJet-—Fuel Rest-stant—Fype
ASTM-D-1854 tested-in—accordance—wth-ASTM-D-5329-
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2.4  \WATERSTOPS
I ntersection and change of direction waterstops shall be shop fabricated.
2.4.1 Fl exi bl e Meta

Copper waterstops shall conformto ASTM B 152M and ASTM B 370, 060 soft
anneal tenper and 0.686 mm (20 oz mass per sq ft) sheet thickness.

Stai nl ess steel waterstops shall conformto ASTM A 167 and ASTM A 480/ A 480M
UNS S30453 (Type 304L), and 0.9525 nmm (20 gauge) thick strip.

2.4.2 Rigid Meta

Fl at steel waterstops shall conformto ASTM A 109/ A 109M No. 2 (half hard)
tenmper, No. 2 edge, No. 1 (matte or dull) finish or ASTM A 570/ A 570M
Grade 40.

2.4.3 Non-Metallic Materials®

Non-netal | i c waterstops shall be manufactured froma prime virgin resin;
reclaimed material is not acceptable. The conmpound shall contain

pl asticizers, stabilizers, and other additives to neet specified

requi renments. Rubber waterstops shall conformto COE CRD C 513.

Pol yvi nyl chl ori de waterstops shall conformto COE CRD-C 572. Thernopl astic
el astoneric rubber waterstops shall conformto ASTM D 471

2.4. 4 Non- Metal l'ic Hydrophilic

Swel | abl e strip type conpound of pol ynmer nodified chl oroprene rubber that
swel I s upon contact with water shall conformto ASTM D 412 as foll ows:
Tensile strength 2.9 MPa mninum ultimte el ongati on 600 percent mi ni mum
Har dness shall be 50 minimumon the type A duroneter and the volunetric
expansion ratio in distilled water at 20 degrees C shall be 3 to 1 m nimm

2.4.5 Preformed El astic Adhesive
Preformed pl astic adhesi ve waterstops shall be produced from bl ends of
refined hydrocarbon resins and plasticizing conpounds reinforced with inert
mneral filler, and shall contain no solvents, asbestos, irritating funes
or obnoxi ous odors. The conpound shall not depend on oxidi zi ng,
evaporating, or chem cal action for its adhesive or cohesive strength.
2.4.5.1 Chemi cal Comnposition

The chem cal composition of the sealing conpound shall neet the
requi rements shown bel ow

PERCENT BY WEI GHT

COVPONENT M N. MAX. TEST
Bi tumen (Hydrocarbon plastic) 50 70 ASTM D 4
Inert Mneral Filler 30 50 AASHTO T 111
Vol atile Matter 2 ASTM D 6

2.4.5.2 Adhesi on Under Hydrostatic Pressure

The seal ing conpound shall not leak at the joints for a period of 24 hours
under a vertical 2 m head pressure. In a separate test, the sealing
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conpound shall not |eak under a horizontal pressure of 65 kPa which is
reached by slowy applying increments of 13 kPa every mnute.

2.4.5.3 Sag of Fl ow Resi stance
Saggi ng shall not be detected when tested as follows: Fill a wooden form
25 mm wide and 150 mm long flush with sealing conpound and place in an
oven at 58 degrees C in a vertical position for 5 days.

2.4.5.4 Chemi cal Resi stance
The seal i ng conpound when i mrersed separately in a 5% solution of caustic
potash, a 5% solution of hydrochloric acid, 5% solution of sulfuric acid
and a saturated hydrogen sul fide solution for 30 days at anbi ent room
tenmperature shall show no visible deterioration.

PART 3 EXECUTI ON

3.1 JANTS
Joints shall be installed at locations indicated and as authori zed.

3.1.1 Contraction Joints

Cbn;raction_jpints may be copstructed by Lﬁse#%Lng—%eﬂpefed—ha#dbeapé—

: ; cutting the concrete with a saw
after concrete has set. Joints shall be approximately 3 mm w de and shal
extend into the slab one-fourth the slab thickness, mninmm but not |ess
than 25 mMm .

3.1.1.1 Sawed Joi nts

Joi nt sawi ng shall be early enough to prevent uncontrolled cracking in the
sl ab, but late enough that this can be acconplished w thout appreciable

spal ling. Concrete sawi ng nachi nes shall be adequate in nunber and power,
and with sufficient replacenent blades to conplete the sawing at the
required rate. Joints shall be cut to true alignment and shall be cut in
sequence of concrete placenent. Sludge and cutting debris shall be renoved.

3.1.2 Expansi on Joints
Preformed expansion joint filler shall be used in expansion and isol ation

joints in slabs around col utms and between sl abs on grade and vertica
surfaces where indicated. The filler shall extend the full slab depth,
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unl ess otherwi se indicated. The edges of the joint shall be neatly
finished with an edging tool of 3 nm (1/8 inch) radius, except where a
resilient floor surface will be applied. Were the joint is to receive a
sealant, the filler strips shall be installed at the proper |evel belowthe
finished floor with a slightly tapered, dressed and oiled wood strip
temporarily secured to the top to forma recess to the size shown on the
drawi ngs. The wood strip shall be renoved after the concrete has set.
Contractor may opt to use a renovable expansion filler cap designed and
fabricated for this purpose in lieu of the wood strip. The groove shall be
thoroughly cl eaned of laitance, curing conpound, foreign materials,
protrusi ons of hardened concrete, and any dust which shall be bl own out of
the groove with oil-free conpressed air.

3.1.3 Joi nt Seal ant

Sawed contraction joints and expansion joints in slabs shall be filled with
joint sealant, unless otherwi se showmn. Joint surfaces shall be clean, dry,
and free of oil or other foreign material which would adversely affect the
bond between seal ant and concrete. Joint sealant shall be applied as
recomrended by the manufacturer of the seal ant.

3.1.3.1 Joints Wth Preformed Conpression Seals

Conpressi on seals shall be installed with equi pment capable of installing
joint seals to the prescribed depth without cutting, nicking, tw sting, or
ot herwi se distorting or damagi ng the seal or concrete and with no nore than
5 percent stretching of the seal. The sides of the joint and, if

necessary, the sides of the conpression seal shall be covered with a
coating of lubricant. Butt joints shall be coated with |ibera

applications of l|ubricant.

3.1.3.2 Joints Wth Fi el d- Mol ded Seal ant

Joints shall not be seal ed when the sealant material, anmbient air, or
concrete tenperature is less than 4 degrees C. Wen the sealants are
nmeant to reduce the sound transm ssion characteristics of interior walls,
ceilings, and floors the gui dance provided in ASTM C 919 shall be foll owed.
Joints requiring a bond breaker shall be coated with curing compound or
wi th bitum nous paint. Bond breaker and back-up material shall be
installed where required. Joints shall be prined and filled flush with
joint sealant in accordance with the manufacturer's recomendati ons.

3.2 WATERSTOPS, | NSTALLATI ON AND SPLI CES

Wat erstops shall be installed at the |ocations shown to forma conti nuous
wat er-tight diaphragm Adequate provision shall be made to support and
conpletely protect the waterstops during the progress of the work. Any
wat er st op punctured or danmaged shall be repaired or replaced. Exposed
wat er st ops shall be protected during application of formrel ease agents to
avoi d being coated. Suitable guards shall be provided to protect exposed
proj ecting edges and ends of partially enbedded waterstops from damage when
concrete placenent has been discontinued. Splices shall be made by
certified trained personnel using approved equi pnent and procedures.

3.2.1 Copper And Stainless Stee
Splices in copper waterstops shall be lap joints nade by brazing. Splices

in stainless steel waterstops shall be welded using a TIG or M G process
utilizing a weld rod to match the stainless. Al welds shall not be
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anneal ed to mai ntain physical properties. Carbon flame shall not be used
in the annealing process. Damaged waterstops shall be repaired by renoving
damaged portions and patching. Patches shall overlap a m ni mum of 25 mm
ont o undanaged portion of the waterstop.

3.2.2 Fl at Steel

Splices in flat steel waterstops shall be properly aligned, butt wel ded,
and cl eaned of excessive material.

3.2.3 Non-Metal lic

Fittings shall be shop nade using a nmachi ne specifically designed to
mechanically weld the waterstop. A mter guide, proper fixturing (profile
dependant), and portabl e power saw shall be used to miter cut the ends to
be joined to ensure good alignnent and contact between joined surfaces.
The splicing of straight I engths shall be done by squaring the ends to be
joined. Continuity of the characteristic features of the cross section of
the waterstop (ribs, tabular center axis, protrusions, etc.) shall be

mai nt ai ned across the splice.

3.2.3.1 Rubber Waterstop

Splices shall be vul cani zed or shall be made using cold bond adhesive as
recommended by the manufacturer. Splices for TPE-R shall be as specified
for PVC

3.2.3.2 Pol yvi nyl Chl ori de Waterstop

Splices shall be nade by heat sealing the adjacent waterstop edges together
using a thermoplastic splicing iron utilizing a non-stick surface
specifically designed for waterstop wel ding. The correct tenperature shal
be used to sufficiently nmelt without charring the plastic. The spliced
area, when cool ed, shall show no signs of separation, holes, or other

i nperfections when bent by hand in as sharp an angl e as possible.

3.2.3.3 Qual ity Assurance

Edge welding will not be permitted. Centerbulbs shall be conpressed or

cl osed when wel ding to non-centerbulb type. Waterstop splicing defects
whi ch are unacceptable include, but are not linmted to the following: 1)
Tensile strength | ess than 80 percent of parent section. 2) Free |lap
joints. 3) Msalignnent of centerbulb, ribs, and end bul bs greater than 2
mnm. 4) Msalignment which reduces waterstop cross section nore than 15
percent. 5) Bond failure at joint deeper than 2 nm or 15 percent of
material thickness. 6) Msalignment of waterstop splice resulting in

m sal i gnment of waterstop in excess of 13 mmin 3 m 7) Visible porosity
in the weld area, including pin holes. 8) Charred or burnt material. 9)
Bubbl es or inadequate bonding. 10) Visible signs of splice separation when
cool ed splice is bent by hand at a sharp angl e.

3.2. 4 Non-Metal lic Hydrophilic Waterstop Installation

Ends to be joined shall be miter cut with sharp knife or shears. The ends
shal | be adhered with cyanacryiate (super glue) adhesive. Wen joining
hydrophilic type waterstop to PVC waterstop, the hydrophilic waterstop
shal | be positioned as shown on the drawings. A |liberal amount of a single
conmponent hydrophilic sealant shall be applied to the junction to conplete
the transition.
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3.

2.5 Pref ormed Pl astic Adhesive Installation

The installation of preformed plastic adhesive waterstops shall be a prineg,
peel, place and pour procedure. Joint surfaces shall be clean and dry
before primng and just prior to placing the sealing strips. The end of
each strip shall be spliced to the next strip with a 25 nm overlap; the
overlap shall be pressed firmy to release trapped air. During danp or
cold conditions the joint surface shall be flashed with a safe, direct
flane to warmand dry the surface adequately; the sealing strips shall be
dipped in wvarmwater to soften the material to achi eve maxi num bond to the
concrete surface.

.3 CONSTRUCTI ON JO NTS

Construction joints are specified in Section 03300 CAST-| N PLACE STRUCTURAL
CONCRETE except that construction joints coinciding with expansi on and
contraction joints shall be treated as expansion or contraction joints as
appl i cabl e.

-- End of Section --
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SECTI ON 03200

CONCRETE REI NFORCEMENT

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AClI | NTERNATI ONAL ( ACl)

ACl 318/318R (1995) Buil ding Code Requirenents for
Structural Concrete and Conmmentary

ACl 318M 318RM (1999) Building Code Requirenents for
Structural Concrete and Commentary (Metric)

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1999) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wel ded and Seanl ess

ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 184/ A 184M (1996) Fabricated Deforned Steel Bar Mats
for Concrete Reinforcenent

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenment

ASTM A 496 (1997) Steel Wre, Defornmed, for Concrete
Rei nf or cenent

ASTM A 497 (1997) Steel Welded Wre Fabric, Deforned,
for Concrete Reinforcenment

ASTM A 615/ A 615M (1996a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM A 675/ A 675M (1990a; R 1995el) Steel Bars, Carbon,
Hot - W ought, Special Quality, Mechani cal
Properties

ASTM A 706/ A 706M (1998) Low Alloy Steel Deforned and Pl ain
Bars for Concrete Reinforcenent

ASTM A 767/ A 767M (1997) Zinc-Coated (Gl vani zed) Steel Bars
i n Concrete Reinforcenent

ASTM A 775/ A 775M (1997e1) Epoxy- Coated Rei nforcenent Steel
Bar s
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ASTM A 884/ A 884M (1996ael) Epoxy-Coated Steel Wre and
Wel ded Wre Fabric for Reinforcenent

ASTM C 1116 (1995) Fi ber-Reinforced Concrete and
Shotcrete

AVERI CAN VEELDI NG SOCI ETY ( AWB)

AWS D1. 4 (1998) Structural Wl ding Code -
Rei nforcing Steel

CONCRETE REI NFORCI NG STEEL | NSTI TUTE ( CRSI )
CRSI MsP-1 (1996) Manual of Standard Practice
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Rei nforcenment; C, RE
Detail drawi ngs showi ng reinforcing steel placenent, schedul es,
si zes, grades, and splicing and bending details. Draw ngs shall
show support details including types, sizes and spacing.
SD- 03 Product Data
Vel di ng—6
A list of qualified welders nanes.

SD-07 Certificates

Rei nforci ng Steel —FO

Certified copies of nmill reports attesting that the reinforcing
steel furnished contains no |l ess than 25 percent recycled scrap
steel and neets the requirenents specified herein, prior to the
installation of reinforcing steel

1.3 DELI VERY AND STORAGE

Rei nf orcement and accessories shall be stored off the ground on platfornmns,
ski ds, or other supports.
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PART 2 PRODUCTS

2.1 DOVELS
Dowel s shall conformto ASTM A 675/ A 675M G ade 80. Steel pipe conformng
to ASTM A 53, Schedul e 80, nay be used as dowel s provided the ends are
closed with nmetal or plastic inserts or with nortar.

2.2 FABRI CATED BAR MATS
Fabricated bar mats shall conformto ASTM A 184/ A 184M

2.3 REI NFORCI NG STEEL

Rei nforcing steel shall be deformed bars confornming to ASTM A 615/ A 615M
grades and sizes as indicated.

2.4 WELDED WRE FABRI C

Wel ded wire fabric shall conformto ASTM A 185, ASTM A 496, or ASTM A 497.

2.5 WRE TIES
Wre ties shall be 16 gauge or heavi er black anneal ed steel wire.
2.6  SUPPORTS

Bar supports for formed surfaces shall be designed and fabricated in
accordance with CRSI MsSP-1 and shall be steel or precast concrete bl ocks.
Precast concrete blocks shall have wire ties and shall be not |ess than 100
by 100 nm when supporting rei nforcenent on ground. Precast concrete bl ock
shal | have conpressive strength equal to that of the surroundi ng concrete.
VWere concrete formed surfaces will be exposed to weat her or where surfaces
are to be painted, steel supports within 13 mm of concrete surface shal

be gal vani zed, plastic protected or of stainless steel. Concrete supports
used in concrete exposed to view shall have the sane col or and texture as
the finish surface. For slabs on grade, supports shall be precast concrete
bl ocks, plastic coated steel fabricated with bearing plates, or
specifically designed wire-fabric supports fabricated of plastic.

PART 3 EXECUTI ON
3.1 REI NFORCEMENT

Rei nf orcement shall be fabricated to shapes and di nensi ons shown and shal
conformto the requirenents of ACI 318M 318RM . Rei nf orcenent shal | be
col d bent unless otherw se authorized. Bending nmay be acconplished in the
field or at the mll. Bars shall not be bent after embedment in concrete.
Saf ety caps shall be placed on all exposed ends of vertical concrete

rei nforcenment bars that pose a danger to life safety. Wre tie ends shal
face away fromthe forms.

3.1.1 Pl acenment

Rei nf orcement shall be free fromloose rust and scale, dirt, oil, or other
del eterious coating that could reduce bond with the concrete.

Rei nf orcement shall be placed in accordance with ACl 318M 318RM at

| ocati ons shown plus or mnus one bar dianeter. Rei nf or cement shal | not
be continuous through expansion joints and shall be as indicated through
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construction or contraction joints. Concrete coverage shall be as
indicated or as required by ACl 318M 318RM. |If bars are noved nore than
one bar dianeter to avoid interference with other reinforcement, conduits
or enbedded itens, the resulting arrangenent of bars, including additiona
bars required to neet structural requirenments, shall be approved before
concrete is placed.

3.1.2 Splicing

Splices of reinforcenent shall conformto ACI 318M 318RM and shall be made
only as required or indicated. Splicing shall be by |apping or by
nmechani cal or wel ded butt connection; except that |ap splices shall not be
used for bars larger than No. 11 unless otherw se indicated. Wl ding shal
conformto AWS D1.4. Wl ded butt splices shall be full penetration butt
wel ds. Lapped bars shall be placed in contact and securely tied or spaced
transversely apart to permt the enbednent of the entire surface of each
bar in concrete. Lapped bars shall not be spaced farther apart than
one-fifth the required length of lap or 150 mm Mechanical butt splices
shall be in accordance with the recommendati on of the nmanufacturer of the
mechani cal splicing device. Butt splices shall develop 125 percent of the
specified mninumyield tensile strength of the spliced bars or of the
smaller bar in transition splices. Bars shall be flane dried before butt
splicing. Adequate jigs and clanps or other devices shall be provided to
support, align, and hold the longitudinal centerline of the bars to be butt
spliced in a straight Iine.

3.2 VWELDED- W RE FABRI C PLACENMENT

Wel ded-wire fabric shall be placed in slabs as indicated. Fabric placed in
sl abs on grade shall be continuous between expansi on, construction, and
contraction joints. Fabric placenment at joints shall be as indicated.

Lap splices shall be made in such a way that the overl apped area equals the
di stance between the outernost crosswires plus 50 mm Laps shall be
staggered to avoid continuous laps in either direction. Fabric shall be
wired or clipped together at laps at intervals not to exceed 1.2 m

Fabric shall be positioned by the use of supports.

3.3 DOAEL | NSTALLATI ON

Dowel s shall be installed in slabs on grade at |ocations indicated and at
right angles to joint being dowel ed. Dowels shall be accurately positioned
and aligned parallel to the finished concrete surface before concrete

pl acement. Dowels shall be rigidly supported during concrete placenent.
One end of dowels shall be coated with a bond breaker.

3.4 SYNTHETI C FI BER REI NFORCED CONCRETE

Fi ber reinforcenent shall be added to the concrete nmix in accordance with
the applicable sections of ASTM C 1116 and the recomrendati ons of the
manuf acturer, and in an anmount of 0.1 percent by vol une.

3.5 SPECI AL | NSPECTI ON AND TESTI NG FOR SEl SM C- RESI STI NG SYSTEMS
Speci al inspections and testing for seismc-resisting systens and
conmponents shall be done in accordance with Section 01452 SPECI AL
| NSPECTI ON FOR SEI SM C- RESI STI NG SYSTEMS.

-- End of Section --
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SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE
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NOTE: TH' S SECTION I'S REISSUED I N | TS ENTI RETY BY AMENDMENT 0001.
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PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL ( ACl)

ACl 117/117R (1990; Errata) Standard Tol erances for
Concrete Construction and Materials

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavywei ght, and
Mass Concrete

ACl 211.2 (1998) Standard Practice for Selecting
Proportions for Structural Lightweight
Concrete

ACl 213R (1987) Cuide for Structural Lightweight

Aggregate Concrete

ACl 214. 3R (1988; R 1997) Sinplified Version of the
Recommended Practice for Eval uation of
Strength Test Results of Concrete

ACl 301 (1999) Standard Specifications for
Structural Concrete

ACl 303R (1991) Guide to Cast-1In-Place
Architectural Concrete Practice

ACl 305R (1999) Hot Weat her Concreting

ACl 318/318R (1999) Buil ding Code Requirenents for

Structural Concrete and Commentary

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 182 (1991; R 1996) Burlap Coth Made from Jute
or Kenaf

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM C 1017/ C 1017M (1998) Chenical Adnixtures for Use in
Produci ng Fl owi ng Concrete
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C
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1059

1064/ C 1064M

1077

1107

1116

1240

131

136

143/ C 143M
150
171
172

173

192/ C 192M

231

260

309

31/ C 31M

33

330
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(1999) Latex Agents for
Har dened Concrete

Bondi ng Fresh to

(1999) Tenperature of Freshly M xed
Portl and Cenent Concrete

(1998) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for
Eval uati on

Laboratory

(1999) Packaged Dry,
G out (Nonshr i nk)

Hydraul i c- Cenent

(2000) Fi ber-Reinforced Concrete and
Shotcrete

(2000) Silica Funme for Use as a M neral
Adm xture in Hydraulic-Cenment Concrete,
Mortar and G out

(1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and | npact in the Los Angel es Machi ne

(1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

(2000) Slunp of Hydraulic Cenent Concrete
(1999a) Portl and Cenent

(1997a) Sheet Materials for Curing Concrete
(1999) Sanpling Freshly M xed Concrete

(1994ael) Air Content of Freshly M xed
Concrete by the Volunetric Method

(2000) Meking and Curing Concrete Test
Specinens in the Laboratory

(1997el) Air Content of Freshly M xed
Concrete by the Pressure Method

(2000) Air-Entraining Adnmi xtures for
Concrete

(1998a) Liquid Menbrane-Fornmi ng Conpounds
for Curing Concrete

(2000e1) Making and Curing Concrete Test
Specinens in the Field

(1999ael) Concrete Aggregates

(2000) Lightwei ght Aggregates for
Structural Concrete
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ASTM C 39/ C 39M (2001) Conpressive Strength of Cylindrical
Concrete Speci nmens

ASTM C 42/ C 42M (1999) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

ASTM C 494/ C 494M (1999ael) Chemical Adm xtures for Concrete

ASTM C 496 (1996) Splitting Tensile Strength of
Cyclindrical Concrete Specinens

ASTM C 552 (2000) Cellular dass Thermal Insulation

ASTM C 567 (2000) Unit Weight of Structural
Li ght wei ght Concrete

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

ASTM C 591 (1994) Unfaced Prefornmed Rigid Cellular
Pol yi socyanurate Thernmal |nsul ation

ASTM C 595 (2000a) Bl ended Hydraulic Cenents

ASTM C 595M (1997) Bl ended Hydraulic Cenments (Metric)

ASTM C 618 (2000) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzol an for Use as a M neral
Adni xture in Concrete

ASTM C 685 (2000) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M xi ng

ASTM C 78 (1994) Flexural Strength of Concrete
(Using Sinple Beam Wth Third-Point
Loadi ng)

ASTM C 881 (1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

ASTM C 937 (1997) Gout Fluidifier for
Pr epl aced- Aggr egat e Concrete

ASTM C 94/ C 94M (2000e2) Ready-M xed Concrete

ASTM C 940 (1998a) Expansion and Bl eedi ng of Freshly

M xed Grouts for Prepl aced- Aggregate
Concrete in the Laboratory

ASTM C 989 (1999) G ound G anul ated Bl ast - Fur nace
Slag for Use in Concrete and Mortars

ASTM D 1751 (1999) Prefornmed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber

DACAG7- 03- T- 2003 SECTI ON 03300 Page 3 R0O001



ADAL Fitness Center, M Home AFB, ID 03002

and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM E 1155 (1996) Determ ning Floor Flatness and
Level ness Using the F-Nunber System

ASTM E 1155M (1996) Determ ning Floor Flatness and
Level ness Using the F-Nunber System
(Metric)

ASTM E 96 (2000) Water Vapor Transmi ssion of
Material s

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST HB 44 (1997) NI ST Handbook 44: Specifications,
Tol erances, and ot her Techni cal
Requi rements for Wi ghing and Measuri ng
Devi ces

NATI ONAL READY- M XED CONCRETE ASSCCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1996) Concrete Plant Standards \$n/c$\ X

NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Pl ant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

NRMCA TMVB 100 (1994) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards

U S. ARW CORPS OF ENG NEERS (USACE)

CCE CRD-C 104 (1980) Method of Cal culation of the
Fi neness Modul us of Aggregate

CCE CRD-C 400 (1963) Requirenents for Water for Use in
M xi ng or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency
and Amplitude of Vibrators for Concrete

CCE CRD-C 540 (1971; R 1981) Standard Specification for
Nonbi t um nous Inserts for Contraction
Joints in Portland Cenent Concrete
Airfield Pavenents, Sawabl e Type

CCE CRD-C 572 (1974) Corps of Engi neers Specifications
for Pol yvinyl chloride Waterstop

CCE CRD-C 94 (1995) Surface Retarders
1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation;

submittals not having a "G' designation are for information only. Wen
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used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
M xture Proportions; G

The results of trial mxture design studies along with a
statenent giving the nmaxi num nom nal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of
each strength or class of concrete, at |east 14 days prior to
conmenci ng concrete placing operations. Aggregate weights shal
be based on the saturated surface dry condition. The statenent
shal | be acconpanied by test results froman approved i ndependent
commercial testing |aboratory, showi ng that m xture design studies
have been nade with materials proposed for the project and that
the proportions selected will produce concrete of the qualities
i ndicated. No substitutions shall be made in the materials used
in the m xture design studies without additional tests to show
that the quality of the concrete is satisfactory.

SD- 06 Test Reports
Testing and Inspection for Contractor Quality Control; G RE

Certified copies of laboratory test reports, including mll
tests and all other test data, for portland cenent, blended
cenment, pozzolan, ground granul ated blast furnace slag, silica
funme, aggregate, adnmixtures, and curing conpound proposed for use
on this project.

SD-07 Certificates
Qualifications
Witten docunentation for Contractor Quality Control personnel
1.3 QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shal | be Anerican Concrete Institute (ACI) Certified Wrknmen in one of the
followi ng grades or shall have witten evidence of having conpleted sinilar
qual i fication prograns:

Concrete Field Testing Technician, G ade |
Concrete Laboratory Testing Technician, Gade | or Il
Concrete Construction Inspector, Level |

Concrete Transportation Construction |Inspector or

Rei nforced Concrete Special Inspector, Jointly certified by Anerican
Concrete Institute (ACl), Building Oficial and Code Administrators
International (BOCA), International Conference of Building Oficials (ICBO,
and Sout hern Buil di ng Code Congress International (SBCCl).

The foreman or | ead journeyman of the flatwork finishing crew shall have

simlar qualification for ACl Concrete Flatwork Technici an/ Fini sher or
equal, with witten docunentation.
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1.4 FI ELD TEST PANELS

Field test panels shall be constructed prior to beginning of work using the
materials and procedures proposed for use on the job, to denonstrate the
results to be attained. The quality and appearance of each panel shall be
subj ect to the approval of the Contracting O ficer, and, if not judged
satisfactory, additional panels shall be constructed until approval is
attained. Formed or finished surfaces in the conpleted structure shal
match the quality and appearance of the approved field exanple.

1.4.1 Sanpl e Wal |l Panel s

One sanpl e panel at |east 1220 mm by 1525 mm and 150 nm thick shall be
constructed to denonstrate Class A fornmed finish and a simlar one for
Class B fornmed finish. Panels shall be |located as directed by the
Contracting Oficer. Each panel shall include a full length and full wdth
joint line and shall have at | east two voids each at |east 300 mm by 300
nm by 75 mm deep either inpressed in the concrete as placed or chipped in
the hardened concrete. After the concrete is 7 days old, the voids shal

be patched to denonstrate the effectiveness and the appearance of the
Contractor's repair procedures.

1.5 CGENERAL REQUI REMENTS
1.5.1 Tol er ances

Except as otherw se specified herein, tolerances for concrete batching,

m xture properties, and construction as well as definition of terns and
application practices shall be in accordance with ACl 117/117R  Level and
grade tol erance neasurenments of slabs shall be made as soon as possible
after finishing; when forns or shoring are used, the measurenments shall be
made prior to renoval .

1.5.1.1 Fl oor s

For the purpose of this Section the follow ng term nol ogy correl ation
between ACI 117/117R and this Section shall apply:

Floor Profile Quality

Classification From ACl 117/117R This Section

Conventional Bullfl oated Sane

Conventi onal Strai ght edged Sane

Fl at Fl oat Fi nish or Trowel Finish
Very Fl at Sane. Use only with F-system

Level ness tol erance shall not apply where design requires floors to be
sl oped to drains or sloped for other reasons.

1.5.1.2 Fl oors by the Straightedge System

The flatness of the floors shall be carefully controlled and the tol erances
shal | be neasured by the strai ghtedge system as specified in paragraph
4.5.7 of ACI 117/ 117R, using a 3 m straightedge, within 72 hours after
floor slab installation and before shores and/or forns are renoved. The
|isted tolerances shall be net at any and every |l ocation at which the

st rai ght edge can be pl aced.
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Bul | f| oat ed 1/ 2
Strai ght edged 5/ 16
Fl oat Finish 3/16
Trowel Finish 3/16

1.5.2 Strength Requirements and w c Ratio
1.5.2.1 Strength Requirements
Speci fied conpressive strength (f'c) shall be as foll ows:

Concrete slabs on-grade shall have a 28-day flexural strength of 4.5 MpPa.
Concrete made with high-early strength cenent shall have a 7-day strength
equal to the specified 28-day strength for concrete made with Type | or |
portland cenent. Conpressive strength shall be determ ned in accordance
with ASTM C 39/C 39M  Fl exural strength shall be determ ned in accordance
with ASTM C 78.

a. FEvaluation of Concrete Conpressive Strength. Conpressive strength
speci mens (152 by 305 nm cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31/ C 31M
and tested in accordance with ASTM C 39/C 39M The strength of
the concrete will be considered satisfactory so long as the
average of all sets of three consecutive test results equals or
exceeds the specified conpressive strength f'c and no individua
test result falls below the specified strength f'c by nore than
3.5 MPa. A "test" is defined as the average of two conpani on
cylinders, or if only one cylinder is tested, the results of the
single cylinder test. Additional analysis or testing, including
taking cores and/or load tests nmay be required at the Contractor's
expense when the strength of the concrete in the structure is
consi dered potentially deficient.

b. Investigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls below the
specified strength requirenment by nore than 3.5 MPa or if tests
of field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the |oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shal | be obtained and tested in accordance with ASTM C 42/ C 42M
At |least three representative cores shall be taken from each
menber or area of concrete in place that is considered potentially
deficient. The location of cores will be determ ned by the
Contracting O ficer to least inpair the strength of the structure.

Concrete in the area represented by the core testing will be
consi dered adequate if the average strength of the cores is equa
to at least 85 percent of the specified strength requirenment and
if no single core is less than 75 percent of the specified
strength requirement. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall performthe coring
and repair the holes. Cores will be tested by the Governnent.

c. Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, load tests may be directed by the Contracting
O ficer in accordance with the requirenents of ACH 318/ 318R
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Concrete work eval uated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nanner
satisfactory to the Contracting Officer. All investigations,
testing, load tests, and correction of deficiencies shall be
perfornmed by and at the expense of the Contractor and nust be
approved by the Contracting Oficer, except that if all concrete
is found to be in conpliance with the draw ngs and specifications,
the cost of investigations, testing, and load tests will be at the
expense of the Government.

d. Evaluation of Concrete Flexural Strength. Flexural strength
speci nens (beans) shall be fabricated by the Contractor and
| aboratory cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 78. The strength of the concrete will be
consi dered sati sfactory so long as the average of all sets of
three consecutive test results equals or exceeds the specified
flexural strength and no individual test result falls below the
specified flexural strength by nore than 350 kPa. A "test" is
defined as the average of two conpani on beans. Additiona
anal ysis or testing, including taking cores and/or |oad tests may
be required at the Contractor's expense when the strength of the
concrete in the slab is considered potentially deficient.

1.5.2.2 Vater-Cenent Ratio
Maxi mum wat er-cenent ratio (wc) for normal weight concrete shall 0.45.

This w c nay cause higher strengths than that required above for
conpressive or flexural strength. The maxinumw c required will be the
equi val ent w/ ¢ as determ ned by conversion fromthe weight ratio of water
to cenent plus pozzolan, silica fune, and ground granul ated bl ast furnace
slag (GGEBF slag) by the weight equival ency nethod as described in ACl 211.1.
In the case where silica funme or GEBF slag is used, the weight of the
silica fune and G&BF slag shall be included in the equations of ACl 211.1
for the termP which is used to denote the weight of pozzol an.

1.5.3 Air Entrai nnent

Except as otherw se specified for |ightweight concrete, all normal weight
concrete shall be air entrained to contain between 4 and 7 percent total
air, except that when the nom nal maxi num size coarse aggregate is 19 mm
or snaller it shall be between 4.5 and 7.5 percent. Concrete with
specified strength over 35 MPa may have 1.0 percent |less air than

speci fied above. Specified air content shall be attained at point of

pl acement into the forns. Air content for normal wei ght concrete shall be
determ ned in accordance with ASTM C 231

1.5.4 Sl unp
Slunmp of the concrete, as delivered to the point of placenent into the

forns, shall be within the following limts. Slunp shall be determ ned in
accordance with ASTM C 143/ C 143M

Sl unmp
Structural El enent M ni mum Maxi mum

VWal I's, colums and beans 50 mMm 100 mMm
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Sl unmp
Structural El enent M ni mum Maxi nmum

Foundation walls, substructure
wal I s, footings, slabs 25 mMm 75 mm
Any structural concrete approved
for placenent by punping:

At punp 50 nm 150 mm

At di scharge of |ine 25 M 100 mm

When use of a plasticizing adm xture conformng to ASTM C 1017/ C 1017M or
when a Type F or G high range water reducing adm xture conformng to ASTM C
494/ C 494Mis pernmtted to increase the slunp of concrete, concrete shal
have a slunp of 50 to 100 nm before the adm xture is added and a nmaxi mum
slunmp of 200 mMm at the point of delivery after the adm xture i s added.

.5.5 Concrete Tenmperature

The tenperature of the concrete as delivered shall not exceed 32 degrees C
When the anbient tenperature during placing is 5 degrees C or less, or
is expected to be at any tinme within 6 hours after placing, the tenperature

of the concrete as delivered shall be between 12 and 25 degrees C

.5.6 Si ze of Coarse Aggregate

The | argest feasi ble nom nal maxi mum size aggregate (NVSA) specified in
par agr aph AGGREGATES shal |l be used in each placenment. However, nonina
maxi mum si ze of aggregate shall not exceed any of the follow ng:
three-fourths of the m ni mum cover for reinforcing bars, three-fourths of
the m ni num cl ear spaci ng between reinforcing bars, one-fifth of the
narrowest di nension between sides of forns, or one-third of the thickness
of slabs or toppings.

.5.7 Speci al Properties and Products

Concrete may contain adnm xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
nmaterials to be used on the project shall be used in the m x design studies.

.6 M XTURE PROPORTI ONS

Concrete shall be conposed of portland cenent, other cenentitious and
pozzol anic materials as specified, aggregates, water and adm xtures as
speci fi ed.

.6.1 Proportioning Studies for Normal Wight Concrete

Trial design batches, m xture proportioning studies, and testing
requirenents for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexura
strength concrete, mxture proportions shall be based on conpressive
strength as deternined by test specinmens fabricated in accordance with ASTM
C 192/ C 192M and tested in accordance with ASTM C 39/C 39M Sampl es of all
materials used in m xture proportioning studies shall be representative of
those proposed for use in the project and shall be acconpani ed by the
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manuf acturer's or producer's test reports indicating conpliance with these
specifications. Trial mxtures having proportions, consistencies, and air
content suitable for the work shall be made based on net hodol ogy descri bed
in ACl 211.1, using at least three different water-cenent ratios for each
type of mxture, which will produce a range of strength enconpassi ng those
required for each class and type of concrete required on the project. The
maxi mum wat er-cenent rati os required in subparagraph Water-Cenment Ratio
will be the equivalent water-cenment ratio as determ ned by conversion from
the weight ratio of water to cement plus pozzolan, silica fume, and ground
granul ated bl ast furnace slag (G&BF slag) by the weight equival ency nethod
as described in ACl 211.1. 1In the case where silica funme or GEBF slag is
used, the weight of the silica fune and G&F slag shall be included in the
equations in ACl 211.1 for the term P, which is used to denote the weight
of pozzolan. |If pozzolan is used in the concrete m xture, the m nimm
pozzol an content shall be 15 percent by weight of the total cenentitious
material, and the maxi num shall be 35 percent. Laboratory trial m xtures
shal | be designed for nmaxi mumpermtted slunp and air content. Separate
sets of trial mxture studies shall be made for each conbi nati on of
cenentitious materials and each conbi nati on of admi xtures proposed for use.
No conbi nati on of either shall be used until proven by such studies,
except that, if approved in witing and otherw se permtted by these
specifications, an accelerator or a retarder may be used w t hout separate
trial mxture study. Separate trial mxture studies shall also be nade for
concrete for any conveying or placing nethod proposed which requires
special properties and for concrete to be placed in unusually difficult
pl acing | ocations. The temperature of concrete in each trial batch shal
be reported. For each water-cement ratio, at |least three test cylinders
for each test age shall be made and cured in accordance w t hASTM C 192/ C
192M They shall be tested at 7 and 28 days in accordance with ASTM C 39/C
39M Fromthese test results, a curve shall be plotted showi ng the
rel ati onshi p between water-cenent ratio and strength for each set of tria
m x studies. |In addition, a curve shall be plotted showi ng the
rel ati onship between 7 day and 28 day strengths. Each m xture shall be
designed to pronpte easy and suitable concrete placenent, consolidation and
finishing, and to prevent segregation and excessive bl eedi ng.

1.6.2 Average Conpressive Strength Required for M xtures

The nixture proportions selected during m xture design studies shal
produce a required average conpressive strength (f'cr) exceeding the

speci fied compressive strength (f'c) by the anount indicated below. This
requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the
daily average conpressive strength at 28 days drops bel ow f'cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f'cr, the mxture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production,
the required f'cr shall be adjusted, as appropriate, based on the standard
devi ation being attained on the job.

1.6.2.1 Conput ati ons from Test Records

Where a concrete production facility has test records, a standard deviation
shal | be established in accordance with the applicable provisions of AC
214.3R. Test records fromwhich a standard deviation is cal cul ated shal
represent materials, quality control procedures, and conditions simlar to
those expected; shall represent concrete produced to nmeet a specified
strength or strengths (f'c) within 7 MPa of that specified for proposed
wor k; and shall consist of at |east 30 consecutive tests. A strength test
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shal |l be the average of the strengths of two cylinders made fromthe sane
sampl e of concrete and tested at 28 days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions shal
be the larger of the equations that foll ow using the standard devi ati on as
det erm ned above:

f'er = f'c + 1.34S where units are in MPa

f'cr =f'c + 2.33S - 3.45 where units are in MPa

Wiere S = standard devi ation

Where a concrete production facility does not have test records neeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the
cal cul ated standard deviation and a nodification factor fromthe foll ow ng
tabl e:

MODI FI CATI ON FACTOR

NUMBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03

30 or nore 1.00

1.6.2.2 Conput ati ons w t hout Previous Test Records

When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be determ ned as follows:

a. |If the specified conpressive strength f'c is less than 20 MPa,
f'er = f'c + 6.9 MPa
b. If the specified conpressive strength f'c is 20 to 35 Mra,
f'er = f'c + 8.3 MPa
c. |If the specified conpressive strength f'c is over 35 Mra,
f'ecr =f'c + 9.7 MPa
1.7 STORAGE OF MATERI ALS

Cenent and other cenentitious materials shall be stored in weathertight
bui I di ngs, bins, or silos which will exclude noisture and contam nants and
keep each material conpletely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoid excessive segregation and to prevent
contam nation with other materials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforns, skids or other supports. Oher materials
shall be stored in such a nanner as to avoid contam nation and
deterioration. Adm xtures which have been in storage at the project site
for longer than 6 nonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenents.
Materials shall be capabl e of being accurately identified after bundles or
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1

1

1

contai ners are opened.

. 8 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the

Contracting Oficer can and will inspect construction as considered
appropriate and will nonitor operations of the Contractor's CQC staff.
CGovernment inspection or testing will not relieve the Contractor of any of

his CQC responsibilities.

.8.1 Material s

The Government may sanple and test aggregates, cementitious materials,
other materials, and concrete to determ ne conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as nay be necessary for procurenent of representative
test sanples. Sanples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Oher materials will be sanpl ed
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples may be placed in storage for later testing when
appropri ate.

8.2 Fresh Concrete

Fresh concrete may be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

8.3 Har dened Concrete

Tests on hardened concrete will be performed by the Governnment when such
tests are consi dered necessary.

8.4 | nspection

Concrete operations nmay be tested and inspected by the Governnment as the
project progresses. Failure to detect defective work or material will not
prevent rejection |ater when a defect is discovered nor will it obligate
the CGovernment for final acceptance.

PART 2 PRODUCTS

2.

1 CEMENTI TI QUS MATERI ALS

Cenentitious Materials shall be portland cenent or portland cenent in

conbi nation with pozzolan and shall conformto appropriate specifications
listed bel ow Use of cenentitious materials in concrete which will have
surfaces exposed in the conpleted structure shall be restricted so there is
no change in color, source, or type of cenentitious naterial.

1.1 Portl and Cenent

ASTM C 150, Type | low alkali with a nmaxi num 15 percent anmount of
tricalciumalumnate, or Type Il |ow alkali.
1.2 Pozzol an (Fly Ash)

ASTM C 618, Class F with the optional requirenents for nmultiple factor
drying shrinkage, and uniformty from Tabl e 2A of ASTM C 618. Requirenent
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for maxi mum al kalies from Table 1A of ASTM C 618 shall apply. |f pozzol an
is used, it shall never be less than 15 percent nor nore than 35 percent by
wei ght of the total cenmentitious material.

2.2  AGGREGATES
Aggregates shall conformto the foll ow ng.

2.2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradati on requirenents of
ASTM C 33.

2.2.2 Coar se Aggregate

Coarse aggregate shall conformto ASTM C 33, C ass 5S, size designation as
approved.

2.3 CHEM CAL ADM XTURES
Chemi cal adm xtures, when required or pernmitted, shall conformto the
appropriate specification listed. Adm xtures shall be furnished in liquid
formand of suitable concentration for easy, accurate control of dispensing.

2.3.1 Air-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accel erating Adm xture

ASTM C 494/ C 494M Type C or E, except that cal ciumchloride or adm xtures
contai ni ng cal cium chl oride shall not be used.

2.3.3 Wat er - Reduci ng or Retarding Adm xture

ASTM C 494/ C 494M Type A, B, or D, except that the 6-nmonth and 1-year
conmpressive and flexural strength tests are waived.

2.3.4 Surface Retarder
CCE CRD-C 94.

2.3.5 Expandi ng Adm xture
Al um num powder type expandi ng adm xture conform ng to ASTM C 937.

2.3.6 O her Chenical Admi xtures
Chemi cal adm xtures for use in producing flow ng concrete shall conply with
ASTM C 1017/ C 1017M Type | or I1. These adm xtures shall be used only
when approved in witing, such approval being contingent upon particul ar
m xture control as described in the Contractor's Quality Control Plan and
upon performance of separate m xture design studies.

2.4 CURI NG MATERI ALS

2.4.1 | mper vi ous- Sheet
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| npervi ous-sheet materials shall conformto ASTM C 171, type optional,
except, that polyethylene sheet shall not be used.

2.4.2 Menbr ane- For mi ng Conpound

Menbr ane- Form ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conpound
nmeeting Class B requirenents shall be used for surfaces that are to be

pai nted or are to receive bitum nous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignmented conpound shal
contain a fugitive dye, and shall have the reflective requirenents in ASTM
C 309 wai ved.

2.4.3 Burl ap and Cotton Mat
Burlap and cotton nmat used for curing shall conformto AASHTO M 182.
2.5 WATER

Water for mixing and curing shall be fresh, clean, potable, and free of
injurious amounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirenments of COE CRD C 400.

2.6 NONSHRI NK GROUT

Nonshrink grout shall conformto ASTM C 1107, Grade A, B or C, and shall be
a commercial fornulation suitable for the proposed application.

2.7 NONSLI P SURFACI NG MATERI AL

Nonslip surfacing material shall consist of 55 percent, mninmum alum num
oxi de or silicon-dioxide abrasive ceranically bonded together to forma
honogeneous material sufficiently porous to provide a good bond with
portland cenent paste; or factory-graded enery aggregate consisting of not

| ess than 45 percent alum num oxi de and 25 percent ferric oxide. The
aggregate shall be well graded fromparticles retained on the 0.6 mm sieve
to particles passing the 2.36 mm sieve.

2.8 LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

2.9 EPOXY RESI N

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, G ade
2. Class as appropriate to the existing anmbient and surface tenperatures.

2.10 EMBEDDED | TEM5

Enbedded itenms shall be of the size and type indicated or as needed for the

application. Dovetail slots shall be gal vani zed steel. Hangers for
suspended ceilings shall be as specified in Section 09510 ACOUSTI CAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be of malleable

iron or cast or wought steel.

2.11 PERI METER | NSULATI ON
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Perimeter insulation shall be polystyrene conformng to ASTM C 578, Type
I'1; polyurethane conformng to ASTM C 591, Type Il; or cellular glass
conformng to ASTM C 552, Type | or IV.

.12 VAPCR BARRI ER

Vapor barrier shall be polyethyl ene sheeting with a m ni mumthickness of
0.15 mMm (6 mls) or other equivalent material having a vapor pernmeance
rati ng not exceedi ng 30 nanograns per Pascal per second per square mneter
(0.5 perns) as deternmined in accordance with ASTM E 96.

.13 JO NT MATERI ALS

.13.1 Joint Fillers, Sealers, and \Waterstops

Expansion joint fillers shall be preforned materials conformng to ASTM D
1751 or ASTM D 1752. Materials for waterstops shall be in accordance with
Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS
Materials for and sealing of joints shall conformto the requirenments of
Section 07900 JO NT SEALING The Contractor shall be responsible for the
conpatibility of the expansion joint filler and the joint sealing materials.

.13.2 Contraction Joints in Sl abs

Sawabl e type contraction joint inserts shall conformto COE CRD C 540.
Nonsawabl e joint inserts shall have sufficient stiffness to permt

pl acement in plastic concrete without undue deviation froma straight |ine
and shall conformto the physical requirements of COE CRD-C 540, with the
exception of Section 3.4 "Resistance to Sawing". Plastic inserts shall be
pol yvi nyl chloride conform ng to the materials requirenents of COE CRD-C 572.

.14 SYNTHETI C FI BERS FOR REI NFORCI NG

Synthetic fibers shall conformto ASTM C 1116, Type Ill, Synthetic Fiber,
and as follows. Fibers shall be 100 percent virgin polypropyl ene
fibrillated fibers containing no reprocessed olefin materials. Fibers
shal | have a specific gravity of 0.9, a mnimumtensile strength of 480 MPa

graded per manufacturer, and specifically manufactured to an optimum
gradation for use as concrete secondary reinforcenent.

PART 3 EXECUTI ON

3.

1 PREPARATI ON FOR PLACI NG

Bef ore commenci ng concrete placenent, the follow ng shall be perforned.
Surfaces to receive concrete shall be clean and free fromfrost, ice, mud,
and water. Forns shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMAORK
Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE RElI NFORCEMENT.
Transporting and conveyi ng equi pnent shall be in-place, ready for use,
clean, and free of hardened concrete and foreign material. Equipnent for
consolidating concrete shall be at the placing site and in proper working
order. Equiprent and material for curing and for protecting concrete from
weat her or nechani cal danage shall be at the placing site, in proper
wor ki ng condition and in sufficient anount for the entire placenent. Wen
hot, wi ndy conditions during concreting appear probable, equipnment and
material shall be at the placing site to provide w ndbreaks, shading,

DACAG7- 03- T- 2003 SECTI ON 03300 Page 15 R0O001



ADAL Fitness Center, M Home AFB, ID 03002

foggi ng, or other action to prevent plastic shrinkage cracking or other
damagi ng drying of the concrete.

3.1.1 Foundat i ons
3.1.1.1 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenent of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed.

3.1.2 Previously Pl aced Concrete
3.1.2.1 Preparation of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved nanner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renopved.
Surfaces shall be thoroughly washed and shall be npist but w thout free
wat er when concrete is placed.

3.1.3 Vapor Barrier

Vapor barrier shall be provided beneath the interior on-grade concrete
floor slabs. The greatest widths and | engths practicable shall be used to
elimnate joints wherever possible. Joints shall be |apped a m ni num of
300 nm Torn, punctured, or danmaged vapor barrier nmaterial shall be
renoved and new vapor barrier shall be provided prior to placing concrete.
For mnor repairs, patches may be nade using | aps of at |east 300 mm
Lapped joints shall be seal ed and edges patched with pressure-sensitive
adhesive or tape not less than 50 mm wi de and conpatible with the
nenbrane. Vapor barrier shall be placed directly on underlying subgrade,
base course, or capillary water barrier, unless it consists of crushed
material or large granular nmaterial which could puncture the vapor barrier.

In this case, the surface shall be choked with a light |ayer of sand, as
approved, before placing the vapor barrier. A 50 mm |ayer of conpacted,
cl ean concrete sand (fine aggregate) shall be placed on top of the vapor
barrier before placing concrete. Concrete placenent shall be controlled so
as to prevent damage to the vapor barrier, or any covering sand.

3.1.4 Peri meter |nsul ation

Perimeter insulation shall be installed at |ocations indicated. Adhesive
shal | be used where insulation is applied to the interior surface of
foundation walls and nmay be used for exterior application.

3.1.5 Enbedded |t ens

Bef ore placement of concrete, care shall be taken to determ ne that all
enbedded itens are firmy and securely fastened in place as indicated on
the draw ngs, or required. Conduit and other enbedded itens shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,

pai nt, and scale. The enbedding of wood in concrete will be permitted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenmporarily with readily renovable materials
to prevent the entry of concrete into voids. Welding shall not be
performed on enbedded netals within 300 mm of the surface of the concrete.
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3.

3.

Tack wel ding shall not be perforned on or to enbedded itens.
2  CONCRETE PRODUCTI ON
2.1 Bat chi ng, M xing, and Transporting Concrete

Concrete shall either be batched and ni xed onsite or shall be furnished
froma ready-m xed concrete plant. Ready-m xed concrete shall be batched,
m xed, and transported in accordance with ASTM C 94/ C 94M except as

ot herwi se specified. Truck mxers, agitators, and nonagitating
transporting units shall conmply with NRMCA TMVB 100. Ready-m x pl ant

equi pnrent and facilities shall be certified in accordance with NRMCA QC 3.
Approved batch tickets shall be furnished for each | oad of ready-m xed
concrete. Site-m xed concrete shall conformto the foll ow ng
subpar agr aphs.

.2.1.1 Cener al

The batching plant shall be located off site close to the project. The

bat chi ng plant shall conformto the requirenents of NRMCA CPMB 100 and as
speci fied; however, rating plates attached to batch plant equi pnent are not
required.

.2.1.2 Bat chi ng Equi prent

The batching controls shall be sem automatic or automatic, as defined in
NRMCA CPMB 100. A senmiautomatic batching system shall be provided with
interl ocks such that the di scharge device cannot be actuated until the
indicated material is within the applicable tolerance. The batching system
shal | be equi pped with accurate recorder or recorders that neet the

requi rements of NRMCA CPMB 100. The wei ght of water and adm xtures shal

be recorded if batched by weight. Separate bins or conpartnents shall be
provi ded for each size group of aggregate and type of cenentitious
material, to prevent intermingling at any tine. Aggregates shall be

wei ghed either in separate weigh batchers with individual scales or,
provided the smallest size is batched first, cumulatively in one weigh

bat cher on one scale. Aggregate shall not be weighed in the same batcher
with cementitious material. |If both portland cement and ot her cenentitious
material are used, they may be batched cumul atively, provided that the
portland cenment is batched first. Water nmay be neasured by wei ght or

vol unme. Water shall not be wei ghed or neasured cunul atively w th another

ingredient. Filling and di scharging valves for the water netering or
bat chi ng system shall be so interlocked that the di scharge val ve cannot be
opened before the filling valve is fully closed. Piping for water and for

adm xtures shall be free fromleaks and shall be properly valved to prevent
backfl ow or siphoning. Adm xtures shall be furnished as a |iquid of

sui tabl e concentration for easy control of dispensing. An adjustable,
accurate, nechanical device for neasuring and di spensing each adni xture
shal | be provided. Each adm xture di spenser shall be interlocked with the
bat chi ng and di schargi ng operation of the water so that each adm xture is
separately batched and individually discharged automatically in a manner to
obtain uniformdistribution throughout the water as it is added to the
batch in the specified mxing period. Wen use of truck mixers nakes this
requi renment inpractical, the adm xture di spensers shall be interlocked with
the sand batchers. Different adni xtures shall not be conbined prior to
introduction in water and shall not be allowed to intermngle until in
contact with the cenent. Adm xture dispensers shall have suitable devices
to detect and indicate flow during dispensing or have a neans for visua
observation. The plant shall be arranged so as to facilitate the
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i nspection of all operations at all tines. Suitable facilities shall be
provi ded for obtaining representative sanples of aggregates from each bin
or conpartment, and for sanpling and calibrating the dispensing of
cenmentitious material, water, and adm xtures. Filling ports for
cenentitious materials bins or silos shall be clearly marked with a
permanent sign stating the contents.

3.2.1.3 Scal es

The wei ghi ng equi pnent shall conformto the applicable requirenents of CPMB
Concrete Plant Standard, and of N ST HB 44, except that the accuracy shal
be plus or minus 0.2 percent of scale capacity. The Contractor shal
provi de standard test weights and any other auxiliary equipnent required
for checking the operating performance of each scal e or other measuring
devices. The tests shall be made at the specified frequency in the
presence of a Governnent inspector. The weighing equi pnent shall be
arranged so that the plant operator can conveniently observe all dials or

i ndi cators.

3.2.1.4 Bat chi ng Tol erances

(A) Tol erances w th Wi ghi ng Equi prent

PERCENT OF REQUI RED

MATERI AL V\EI GHT
Cenentitious materials Oto plus 2
Aggr egat e plus or mnus 2
Wt er plus or mnus 1
Chemi cal adm xture Oto plus 6

(B) Tolerances with Vol unetric Equi pnent
For volunetric batching equi pment used for water and adm xtures, the
followi ng tol erances shall apply to the required volune of material being
bat ched:

PERCENT OF REQUI RED

MATERI AL MATERI AL
Wt er : plus or minus 1 percent
Chemi cal adm xtures: 0 to plus 6 percent

3.2.1.5 Mboi st ure Contr ol

The plant shall be capable of ready adjustnment to conpensate for the
varyi ng noi sture content of the aggregates and to change the weights of the
mat eri al s bei ng bat ched.

3.2.1.6 Concrete M xers

M xers shall be stationary mixers or truck mxers. Mxers shall be capable
of conbining the materials into a uniformm xture and of discharging this
m xture w thout segregation. The nixers shall not be charged in excess of
the capacity recomrended by the manufacturer. The m xers shall be operated
at the drumor m xing bl ade speed designated by the manufacturer. The

m xers shall be maintained in satisfactory operating condition, and the
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m xer druns shall be kept free of hardened concrete. Should any m xer at
any time produce unsatisfactory results, its use shall be pronptly
di scontinued until it is repaired.

3.2.1.7 Stationary M xers

Concrete plant m xers shall be drumtype nmixers of tilting, nontilting,

hori zont al -shaft, or vertical-shaft type, or shall be pug mll type and
shal |l be provided with an acceptable device to | ock the di scharge nechani sm
until the required mxing tine has elapsed. The mixing tinme and uniformty
shall conformto all the requirenents in ASTM C 94/ C 94M applicable to
central -m xed concrete.

3.2.1.8 Truck M xers

Truck m xers, the mxing of concrete therein, and concrete uniformty shal
conformto the requirenents of ASTM C 94/C 94M A truck m xer may be used
either for conplete mxing (transit-mixed) or to finish the partial mxing
done in a stationary mxer (shrink-m xed). Each truck shall be equi pped
with two counters fromwhich it is possible to determ ne the nunber of
revol utions at m xi ng speed and the nunber of revolutions at agitating
speed. Water shall not be added at the placing site unless specifically
approved; and in no case shall it exceed the specified wc. Any such water
shal |l be injected at the base of the m xer, not at the discharge end.

3.3 FI BER RElI NFORCED CONCRETE

Fi ber reinforced concrete shall conformto ASTM C 1116 and as fol | ows,
using the fibers specified in PART 2. A mninmumof 0.9 kg of fibers per
cubic m of concrete shall be used. Fibers shall be added at the batch
plant. The services of a qualified technical representative shall be
provided to instruct the concrete supplier in proper batching and m xi ng of
materials to be provided.

3.4  TRANSPORTI NG CONCRETE TO PRQJIECT SI TE

Concrete shall be transported to the placing site in truck m xers,
agitators, nonagitating transporting equi pment conformng to NRMCA TMVB 100
or by approved punping equi prent. Nonagitating equi pnent, other than
punps, shall not be used for transporting |ightweight aggregate concrete.

3.5 CONVEYI NG CONCRETE ON SI TE

Concrete shall be conveyed from m xer or transporting unit to forns as
rapidly as possible and within the time interval specified by nethods which
wi Il prevent segregation or |oss of ingredients using follow ng equi pment.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

3.5.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal, the m ni num di nensi on of the clear gate opening shall be at

| east 5 tines the nomi nal naxi mum size aggregate, and the area of the gate
openi ng shall not be less than 0.2 square neters. The naxi mum di nensi on of
the gate opening shall not be greater than twi ce the m ni mum di nension.

The bucket gates shall be essentially grout tight when cl osed and may be
manual |y, pneumatically, or hydraulically operated except that buckets
|arger than 1.5 cubic neters shall not be manually operated. The design of
the bucket shall provide neans for positive regulation of the anpbunt and
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rate of deposit of concrete in each dunping position.
3.5.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveyi ng devices. Transfer hoppers shall be capable of receiving concrete
directly fromdelivery vehicles and shall have conical - shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers
nore than 30 m nutes.

3.5.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-m xed concrete shall conformto the requirenments of ASTM
C 94/ C 94M Nonagi tating equi pnent shall be used only for transporting

pl ant - m xed concrete over a snooth road and when the hauling tinme is |ess
than 15 m nutes. Bodies of nonagitating equi pment shall be snpoth,
watertight, metal containers specifically designed to transport concrete,
shaped with rounded corners to minimze segregation, and equi pped with
gates that will permt positive control of the discharge of the concrete.

3.5.4 Chut es

When concrete can be placed directly froma truck m xer, agitator, or
nonagi tati ng equi pnent, the chutes normally attached to this equi pment by
the manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other simlar
equi prent will not be permtted for conveying concrete.

3.5.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow of
concrete frommxer to final place of deposit wthout segregation of
ingredients or loss of nortar and shall be provided with positive neans,
such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shal | be constructed such that the idler spacing shall not exceed 900 mm
The belt speed shall be a mninumof 90 neters per mnute and a maxi num of
225 neters per minute. |If concrete is to be placed through installed
hori zontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant truck that is long enough to extend
through the reinforcing bars.

3.5.6 Concrete Punps

Concrete may be conveyed by positive displacenment punp when approved. The
punpi ng equi prent shall be piston or squeeze pressure type; pneumatic

pl aci ng equi prent shall not be used. The pipeline shall be rigid stee

pi pe or heavy-duty flexible hose. The inside dianeter of the pipe shall be
at least 3 tinmes the nom nal maxi mum size coarse aggregate in the concrete
m xture to be punped but not Iess than 100 mm Al umi num pi pe shall not be
used.

3.6 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol utions, whichever cones first after the
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introduction of the m xing water to the cement and aggregates. \Wen the
concrete tenperature exceeds 30 degrees C, the time shall be reduced to 45
m nutes. Concrete shall be placed within 15 mnutes after it has been

di scharged fromthe transporting unit. Concrete shall be handled from

m xer or transporting unit to forms in a continuous nanner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
wal kways shall be provided so that personnel and equi pnment are not
supported by in-place reinforcement. Placing will not be permtted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

3.6.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the fornms, and there shall be no vertical drop greater than 1.5 neters
except where suitable equipnent is provided to prevent segregation and
where specifically authorized. Depositing of the concrete shall be so
regulated that it will be effectively consolidated in horizontal |ayers not
nore than 300 mm thick, except that all slabs shall be placed in a single
| ayer. Concrete to receive other construction shall be screeded to the

proper level. Concrete shall be deposited continuously in one layer or in
| ayers so that fresh concrete is deposited on in-place concrete that is
still plastic. Fresh concrete shall not be deposited on concrete that has

hardened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign material shall not be used. Wen tenporary spreaders
are used in the forns, the spreaders shall be renpbved as their service
becones unnecessary. Concrete shall not be placed in slabs over col ums
and walls until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beans, girders, brackets, colum capitals, haunches, and drop panels
shal |l be placed at the sane tine as concrete for adjoining slabs.

3.6.2 Consol i dati on

| mredi ately after placing, each | ayer of concrete shall be consolidated by
internal vibrators, except for slabs 100 nm thick or less. The vibrators
shall at all times be adequate in effectiveness and nunber to properly
consolidate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not less than 10,000 vibrations per mnute, an anplitude of at
least 0.6 nm and the head dianeter shall be appropriate for the
structural nenber and the concrete nmixture being placed. Vibrators shal
be inserted vertically at uniform spacing over the area of placenent. The
di stance between insertions shall be approximately 1-1/2 tinmes the radius
of action of the vibrator so that the area being vibrated will overlap the
adj acent just-vibrated area by a reasonable anount. The vibrator shal
penetrate rapidly to the bottomof the |ayer and at | east 150 mm into the
preceding layer if there is such. Vibrator shall be held stationary unti
the concrete is consolidated and then vertically withdrawm slowy while
operating. Formvibrators shall not be used unless specifically approved
and unless forns are constructed to withstand their use. Vibrators shal
not be used to nove concrete within the forns. Slabs 100 nm and less in
thi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved techni que. Excessive vibration of |ightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.
Frequency and anplitude of vibrators shall be determned in accordance
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with COE CRD-C 521. G ate tanpers ("jitterbugs") shall not be used.
3.6.3 Col d Weat her Requi renents

Speci al protection neasures, approved by the Contracting Oficer, shall be
used if freezing tenperatures are anticipated before the expiration of the
specified curing period. The anbient tenperature of the air where concrete
is to be placed and the temperature of surfaces to receive concrete shal

be not less than 5 degrees C. The tenperature of the concrete when pl aced
shall be not less than 10 degrees C nor nore than 25 degrees C. Heating
of the m xing water or aggregates will be required to regulate the concrete
placing tenperature. Materials entering the mxer shall be free fromi ce,
snow, or frozen lunps. Salt, chenmicals or other nmaterials shall not be
incorporated in the concrete to prevent freezing. Upon witten approval,
an accel erating adm xture conformng to ASTM C 494/ C 494M Type C or E may
be used, provided it contains no calciumchloride. Calciumchloride shal
not be used.

3.6.4 Hot Weat her Requirenents

When the ambi ent tenperature during concrete placing is expected to exceed
30 degrees C, the concrete shall be placed and finished with procedures
previously submitted and as specified herein. The concrete tenperature at
time of delivery to the forns shall not exceed the tenperature shown in the
t abl e bel ow when neasured in accordance with ASTM C 1064/ C 1064M  Cool i ng
of the m xing water or aggregates or placing concrete in the cooler part of
the day may be required to obtain an adequate placing temperature. A
retarder may be used, as approved, to facilitate placing and finishing.
Steel forns and reinforcenents shall be cool ed as approved prior to
concrete placenent when steel tenperatures are greater than 49 degrees C
Conveyi ng and pl aci ng equi prent shall be cooled if necessary to maintain
proper concrete-placing tenperature.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Humi dity, Percent, Maxi mum Al | owabl e Concrete
During Time of Tenper at ure
Concrete Pl acenent Degr ees
Greater than 60 33 C
40- 60 30 C
Less than 40 27 C

3.6.5 Prevention of Plastic Shrinkage Cracking

During hot weather with low humdity, and particularly wth appreciable
wind, as well as interior placenents when space heaters produce | ow

hum dity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to devel op and shall institute neasures to prevent this.
Particular care shall be taken if plastic shrinkage cracking is potentially
i mmi nent and especially if it has devel oped during a previous placenent.
Peri ods of high potential for plastic shrinkage cracking can be antici pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal
be further protected by erecting shades and w ndbreaks and by appl ying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
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trowel ed over or filled with slurry.
3.6.6 Pl aci ng Concrete in Congested Areas

Speci al care shall be used to ensure conplete filling of the forns,
elimnation of all voids, and conplete consolidation of the concrete when
pl acing concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and other tight spacing. An appropriate concrete mxture shal
be used, and the nom nal nmaxi mum size of aggregate (NMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the clearances avail able shall be used, and
the consolidation operation shall be closely supervised to ensure conplete
and thorough consolidation at all points. Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two mats
of closely spaced reinforcing are required, the bars in each mat shall be
pl aced in matching alignment to reduce congestion. Reinforcing bars may be
temporarily crowded to one side during concrete placenent provided they are
returned to exact required | ocation before concrete placenent and
consol i dation are conpl et ed.

3.6.7 Pl aci ng Fl owabl e Concrete

If a plasticizing adm xture conform ng to ASTM C 1017/ C 1017Mis used, the
concrete shall neet all requirenents of paragraph GENERAL REQUI REMENTS in
PART 1. Extrenme care shall be used in conveying and pl acing the concrete
to avoi d segregation. Consolidation and finishing shall neet al

requi renents of paragraphs Placing Concrete, Finishing Formed Surfaces, and
Fi ni shing Unfornmed Surfaces. No relaxation of requirenents to accommodate
fl owabl e concrete will be permtted.

3.7 JANTS

Joints shall be located and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be |ocated and constructed to mnimze
the inpact on the strength of the structure. |In general, such joints shal
be | ocated near the m ddle of the spans of supported sl abs, beans, and
girders unless a beamintersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twice the width of
the beam Joints in walls and columms shall be at the underside of floors,
sl abs, beans, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcement. Al reinforcenent shall be continued across joints; except
that reinforcement or other fixed metal itenms shall not be continuous

t hrough expansion joints, or through construction or contraction joints in
sl abs on grade. Reinforcenment shall be 50 nm clear fromeach joint.
Except where otherw se indicated, construction joints between interior

sl abs on grade and vertical surfaces shall consist of 1.5 kg per square
neter asphalt-saturated felt, extending for the full depth of the sl ab.
The perinmeters of the slabs shall be free of fins, rough edges, spalling,
or other unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be forned to the di nensi ons shown on the
drawi ngs by renoving snap-out joint-formng inserts, by sawi ng sawabl e
inserts, or by sawing to wi den the top portion of sawed joints. Joints to
be seal ed shall be cl eaned and seal ed as indicated and in accordance with
Section 07900 JO NT SEALI NG

3.7.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be
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| ocated so that the unit of operation does not exceed 8 neters. Concrete
shal | be placed continuously so that each unit is nmonolithic in
construction. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be

| ocated as indicated or approved. Were concrete work is interrupted by
weat her, end of work shift or other sinmilar type of delay, |ocation and
type of construction joint shall be subject to approval of the Contracting
Oficer. Unless otherw se indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or dowel ed as shown. Concrete
columms, walls, or piers shall be in place at least 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. |In walls having door or w ndow openings, lifts
shall terminate at the top and bottom of the opening. Oher lifts shal
term nate at such levels as to conformto structural requirenents or
architectural details. \Where horizontal construction joints in walls or
columms are required, a strip of 25 mm square-edge | unber, bevelled and
oiled to facilitate renoval, shall be tacked to the inside of the forms at
the construction joint. Concrete shall be placed to a point 25 mm above
the underside of the strip. The strip shall be renpved 1 hour after the
concrete has been placed, and any irregularities in the joint line shall be
| evel ed off with a wood float, and all laitance shall be renmoved. Prior to
pl aci ng additi onal concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.7.2 Contraction Joints in Slabs on G ade

Contraction joints shall be |ocated and detailed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened plane in the
concrete slab by sawing a continuous slot with a concrete saw. Regardl ess
of method used to produce the weakened plane, it shall be 1/4 the depth of
the slab thickness and between 3 and 5 mm w de. For sawcut joints,
cutting shall be tined properly with the set of the concrete. Cutting
shal |l be started as soon as the concrete has hardened sufficiently to
prevent ravelling of the edges of the saw cut. Cutting shall be conpleted
bef ore shrinkage stresses becone sufficient to produce cracking. Reservoir
for joint sealant shall be formed as previously specified.

3.7.3 Expansi on Joints

Installati on of expansion joints and sealing of these joints shall conform
to the requirements of Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS
AND WATERSTOPS and Section 07900 JO NT SEALI NG

3.7.4 WAt er st ops

Wat erstops shall be installed in conformance with the |locations and details
shown on the drawi ngs using materials and procedures specified in Section
03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.

3.7.5 Dowel s and Tie Bars

Dowel s and tie bars shall be installed at the | ocations shown on the

drawi ngs and to the details shown, using materials and procedures specified
in Section 03200 CONCRETE REI NFORCEMENT and herein. Conventional snooth
"pavi ng" dowels shall be installed in slabs using approved nethods to hold
the dowel in place during concreting within a maxi num ali gnment tol erance
of 1 mMmin 100 mm "Structural" type deforned bar dowels, or tie bars,
shall be installed to neet the specified tolerances. Care shall be taken
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during placing adjacent to and around dowels and tie bars to ensure there
is no displacenment of the dowel or tie bar and that the concrete conpletely
enbeds the dowel or tie bar and is thoroughly consolidated.

3.8 FI NI SH NG FORMED SURFACES

Forms, formmaterials, and formconstruction are specified in Section 03100
STRUCTURAL CONCRETE FORMAORK.  Finishing of formed surfaces shall be as
specified herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture inparted by the forns
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniformcolor of the concrete shall be naintai ned by
use of only one mixture without changes in nmaterials or proportions for any
structure or portion of structure that requires a dass A or B finish.
Except for mmjor defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forns are renoved.
Repairs of the so-called "plaster-type" will not be pernitted in any

| ocation. Tolerances of forned surfaces shall conformto the requirenents
of ACI 117/117R  These tol erances apply to the finished concrete surface,
not to the forms thenselves; forms shall be set true to |line and grade.
Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface dianeter shall be repaired as specified in

par agr aph Danp-Pack Mortar Repair. Defects whose surface dianeter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the sane surface texture. The cenment used for all repairs shal

be a blend of job cenent with white cenent proportioned so that the fina
color after curing and aging will be the sane as the adjacent concrete.
Concrete with excessive honeyconb, or other defects which affect the
strength of the nmenber, will be rejected. Repairs shall be denpbnstrated to
be acceptable and free fromcracks or |oose or drummy areas at the

compl etion of the contract and, for Class A and B Finishes, shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
shal | be repl aced.

3.8.1 Class A Finish and d ass B Finish

Class A finish is required where indicated on the drawings. Cdass B finish
is required where indicated on the drawi ngs Fins, ravelings, and | oose
materi al shall be renoved, all surface defects over 12 nm in dianmeter or
nore than 12 nm deep, shall be repaired and, except as otherw se indicated
or as specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, holes |eft
by removal of formties shall be reaned and filled. Defects nore than 12
nm in dianeter shall be cut back to sound concrete, but in all cases at

| east 25 mm deep. The Contractor shall prepare a sanple panel for

approval (as specified in PART 1) before comencing repair, show ng that
the surface texture and color match will be attained. Metal tools shal

not be used to finish repairs in Cass A surfaces.

3.8.2 Class C and O ass D Finish

Class Cfinish is required where indicated on the drawings. Class D finish
is required where indicated on the drawi ngs. Fins, ravelings, and | oose
material shall be renoved, and, except as otherw se indicated or as
specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, holes |eft by
renoval of formties shall be reaned and filled. Honeyconb and ot her
defects nmore than 12 mm deep or nmore than 50 mm in dianeter shall be
repaired. Defects nore than 50 mm in dianmeter shall be cut back to sound
concrete, but in all cases at |east 25 mm deep.
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3.

3.

8.3 Architectural and Special Finishes

Architectural concrete finishes are specified in Section 03330CAST-1 N PLACE
ARCHI TECTURAL CONCRETE. Special finishes shall conformto the requirenents
speci fied herein.

.8.3.1 Snmoot h Fi ni sh

After other concrete construction is conplete in each overall separate
contiguous area of the structure, snooth finish shall be applied to the
areas indicated on the drawings. A nortar nix consisting of one part
portland cenment and two parts well-graded sand passing a 0.6 mMm sieve,
with water added to give the consistency of thick paint, shall be used.
VWhere the finished surface will not receive other applied surface, white
cenent shall be used to replace part of the job cenent to produce an
approved col or, which shall be uniformthroughout the surfaces of the
structure. After the surface has been thoroughly wetted and allowed to
approach surface dryness, the nortar shall be vigorously applied to the
area by clean burlap pads or by cork or wood-floating, to completely fill
all surface voids. Excess grout shall be scraped off with a trowel. As
soon as it can be acconplished without pulling the nortar fromthe voids,
the area shall be rubbed with burlap pads having on their surface the sane
sand-cenment m x specified above but w thout any mixing water, until all of
the visible grout filmis renoved. The burlap pads used for this operation
shal |l be stretched tightly around a board to prevent dishing the nortar in
the voids. The finish of any area shall be conmpleted in the sane day, and
the limts of a finished area shall be nmade at natural breaks in the
surface. The surface shall be continuously noist cured for 48 hours
commencing i nmedi ately after finishing operations in each area. The
tenperature of the air adjacent to the surface shall be not |ess than 10
degrees C for 24 hours prior to, and 48 hours after, the application. In
hot, dry weather the snmooth finish shall be applied in shaded areas or at
ni ght, and shall never be applied when there is significant hot, dry w nd.

.9 REPAI RS

.9.1 Danp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface dianeter but not over 100 mm shall be repaired by
the danp-pack nortar nethod. Formtie holes shall be reanmed and ot her
simlar defects shall be cut out to sound concrete. The void shall then be
thoroughly cl eaned, thoroughly wetted, brush-coated with a thin coat of

neat cenment grout and filled with nortar. Mortar shall be a stiff mx of 1
part portland cenent to 2 parts fine aggregate passing the 1.18 mm sieve,
and mi ni mum anount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but will

| eave the hands danp. Mrtar shall be mixed and allowed to stand for 30 to
45 mnutes before use with rem xing performed i mediately prior to use.
Mortar shall be thoroughly tanped in place in thin layers using a hanmer
and hardwood bl ock. Hol es passing entirely through walls shall be
completely filled fromthe inside face by forcing nortar through to the
outside face. Al holes shall be packed full. Danp-pack repairs shall be
nmoi st cured for at |east 48 hours.

9.2 Repair of Major Defects
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Maj or defects will be considered to be those nore than 12 mm deep or, for
Class A and B finishes, nore than 12 mm in diameter and, for Cass C and D
finishes, more than 50 mm in dianmeter. Al so included are any defects of
any kind whose depth is over 100 mm or whose surface dianeter is greater
than their depth. Mjor defects shall be repaired as specified bel ow

3.9.2.1 Surface Application of Mortar Repair

Def ective concrete shall be renoved, and renoval shall extend into

conpl etely sound concrete. Approved equi pnent and procedures which will

not cause cracking or mcrocracki ng of the sound concrete shall be used.

If reinforcenent is encountered, concrete shall be renobved so as to expose
the reinforcenent for at least 50 mm on all sides. Al such defective
areas greater than 7800 square mm shall be outlined by saw cuts at |east 25
nm deep. Defective areas |ess than 7800 square mm shall be outlined by a
25 mMm deep cut with a core drill in lieu of sawning. Al saw cuts shall be
straight lines in a rectangular pattern in line with the formwrk panels.
After concrete renpval, the surface shall be thoroughly cleaned by high
pressure washing to renove all |oose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours inmediately before
pl acing nmortar and shall be danp but not wet at the tine of conmencing
nortar placenment. The Contractor, at his option, may use either
hand- pl aced nortar or nortar placed with a nortar gun. |f hand-pl aced
nortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cement grout. The repair shall then be nade using a stiff nortar,
preshrunk by allowi ng the m xed nortar to stand for 30 to 45 minutes and

then rem xed, thoroughly tanped into place in thin layers. |[|f hand-placed
nortar is used, the Contractor shall test each repair area for drumm ness
by firmtapping with a hamrer and shall inspect for cracks, both in the

presence of the Contracting Oficer's representative, imediately before
compl etion of the contract, and shall replace any show ng drunm ness or
cracking. |If nortar placed with a nortar gun is used, the gun shall be a
smal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a high-pressure stream as

approved. Repairs nmade using shotcrete equipnent will not be accepted.
The nortar used shall be the sanme nortar as specified for danp-pack nortar
repair. |If gun-placed nortar is used, the edges of the cut shall be

bevel ed toward the center at a slope of 1:1. Al surface applied nortar
repairs shall be continuously noist cured for at |east 7 days. Mi st
curing shall consist of several |ayers of saturated burlap applied to the
surface inmedi ately after placenent is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywod or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

3.9.2.2 Repair of Deep and Large Defects

Deep and large defects will be those that are nore than 150 nm deep and

al so have an average dianeter at the surface nore than 450 nm or that are
otherwi se so identified by the Project Office. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be conpletely renoved and replaced. Deep and | arge defects
shal | be repaired by procedures approved i n advance including form ng and
pl aci ng speci al concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface
application of nortar. |In addition, the top edge (surface) of the repair
area shall be sl oped at approximately 20 degrees fromthe horizontal,
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upward toward the side fromwhich concrete will be placed. The special
concrete shall be a concrete mxture with | ow water content and | ow sl unp,
and shall be allowed to age 30 to 60 minutes before use. Concrete
containing a specified expanding adm xture may be used in lieu of the above
m xture; the paste portion of such concrete m xture shall be designed to
have an expansi on between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full width "chimey" shall be provided at the top of
the formon the placing side to ensure filling to the top of the opening.

A pressure cap shall be used on the concrete in the chimey with

si mul taneous tightening and revibrating the formduring hardening to ensure
atight fit for the repair. The formshall be renpved after 24 hours and

i medi ately the chimey shall be carefully chipped away to avoi d breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

3.10 FI NI SHI NG UNFORVMVED SURFACES

The finish of all unformed surfaces shall neet the requirenments of
par agr aph Tol erances in PART 1, when tested as specified herein

3.10.1 CGener a

The anbi ent tenperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not |ess
than 10 degrees C. I n hot weather all requirenments of paragraphs Hot

Weat her Requirements and Prevention of Plastic Shrinkage Cracking shall be
met. Unformed surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
specified below, and shall be true to the el evation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the draw ngs, properly consolidated, and left true and
regul ar. Unless otherw se shown on the draw ngs, exterior surfaces shal
be sl oped for drainage, as directed. Where drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
nmade with a jointing or edging tool. The finished surfaces shall be
protected from stains or abrasions. Gate tanmpers or "jitterbugs" shal

not be used for any surfaces. The dusting of surfaces with dry cenent or
other materials or the addition of any water during finishing shall not be
permtted. |If bleedwater is present prior to finishing, the excess water
shal |l be carefully dragged off or renpved by absorption w th porous
materials such as burlap. During finishing operations, extrene care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal | be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or

| ow ar eas.

3.10.2 Rough Sl ab Fini sh

As a first finishing operation for unfornmed surfaces and as final finish
for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as follows. Areas indicated on the draw ngs shal
receive only a rough slab finish. The concrete shall be uniformy placed
across the slab area, consolidated as previously specified, and then
screeded with straightedge strikeoffs imediately after consolidation to
bring the surface to the required finish | evel with no coarse aggregate
visible. Side forms and screed rails shall be provided, rigidly supported,
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and set to exact line and grade. Allowable tolerances for finished
surfaces apply only to the hardened concrete, not to forns or screed rails.

Forms and screed rails shall be set true to |ine and grade. "Wt screeds"”
shal | not be used.

3.10.3 Fl oat ed Fi ni sh

Sl abs to receive nore than a rough slab finish shall next be given a wood
float finish. Areas as indicated on the draw ngs shall be given only a
float finish. The screeding shall be followed i medi ately by darbying or
bull floating before bleeding water is present, to bring the surface to a
true, even plane. Then, after the concrete has stiffened so that it wll
withstand a man's weight wi thout inmprint of nore than 6 nm and the water
sheen has di sappeared, it shall be floated to a true and even pl ane free of
ridges. Floating shall be perforned by use of suitable hand floats or
power driven equipnment. Sufficient pressure shall be used on the floats to
bring a filmof noisture to the surface. Hand floats shall be nade of

wood, nmagnesium or alum num Lightweight concrete or concrete that

exhi bits stickiness shall be floated with a magnesium float. Care shall be
taken to prevent over-finishing or incorporating water into the surface.

3.10.4 Trowel ed Fini sh

Areas as indicated on the drawi ngs shall be given a trowel finish. After
floating is conplete and after the surface noisture has di sappear ed,
unformed surfaces shall be steel-troweled to a snooth, even, dense finish,
free fromblem shes including trowel marks. In lieu of hand finishing, an
approved power finishing nmachine may be used in accordance with the
directions of the machine manufacturer. Additional trowelings shall be
performed, either by hand or nmachine until the surface has been trowel ed up
to 4 tinmes, with waiting period between each. Care shall be taken to
prevent blistering and if such occurs, troweling shall imrediately be
stopped and operations and surfaces corrected. A final hard stee

troweling shall be done by hand, with the trowel tipped, and using hard
pressure, when the surface is at a point that the trowel wll produce a
ringing sound. The finished surface shall be thoroughly consolidated and
shall be essentially free of trowel marks and be uniformin texture and
appearance. The concrete mxture used for trowel ed finished areas shall be
adjusted, if necessary, in order to provide sufficient fines (cenentitious
material and fine sand) to finish properly.

3.10.5 Non-Slip Finish

Non-slip floors shall be constructed in accordance with the follow ng
subpar agr aphs.

3.10.5.1 Br ooned

Areas as indicated on the drawi ngs shall be given a broomed finish. After
floating, the surface shall be lightly steel troweled, and then carefully
scored by pulling a hair push-type broom across the surface. Broom ng
shall be transverse to traffic or at right angles to the slope of the slab.
After the end of the curing period, the surface shall be vigorously
broomed with a coarse fiber broomto renove all |oose or sem -detached
particles.

3.10.5.2 Abr asi ve Aggregate

Areas as indicated on the drawi ngs shall be given an abrasive aggregate
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finish. The concrete surface shall be given a float finish. Abrasive
aggregate shall then i mediately be uniformy sprinkled over the floated
surface at a total rate of not |less than 1.25 kg per square nmeter spread
in tw applications at right angles to each other. The surface shall then
be troweled to a smooth, even finish that is uniformin texture and
appearance and free from bl em shes including trowels marks. |Imrediately
after curing, cenment paste and |l aitance covering the abrasive aggregate
shal | be renoved by steel brushing, rubbing with abrasive stone, or

sandbl asting to expose the abrasive particles.

3.11 EXTERI OR SLAB AND RELATED | TEMS
3.11.1 Pavenent s

Paverent s shall be constructed where shown on the drawings. After forns
are set and underlying material prepared as specified, the concrete shal
be placed uniformy throughout the area and thoroughly vibrated. As soon
as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such el evati on above grade that when
consol i dated and finished, the surface of the pavenent will be at the
required elevation. The entire surface shall be tanped with the strike
of f, or consolidated with a vibrating screed, and this operation continued
until the required conpaction and reduction of internal and surface voids
are acconplished. Care shall be taken to prevent bringing excess paste to
the surface. Imediately following the final consolidation of the surface,
the pavenent shall be floated longitudinally from bridges resting on the
side forms and spanni ng but not touching the concrete. |If necessary,
addi tional concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shal | be advanced not nore than half the |l ength of the float and then
continued over the new and previously floated surfaces. After finishing is
compl eted but while the concrete is still plastic, mnor irregularities and
score marks in the pavenment surface shall be elinm nated by means of
| ong- handl ed cutting strai ghtedges. Straightedges shall be 3.75 m in
l ength and shall be operated fromthe sides of the pavenent and from
bridges. A straightedge operated fromthe side of the pavenent shall be
equi pped with a handle 1 m |onger than one-half the wi dth of the pavenent.
The surface shall then be tested for trueness with a 3.75 straightedge
hel d in successive positions parallel and at right angles to the center
line of the pavenent, and the whol e area covered as necessary to detect
variations. The straightedge shall be advanced al ong the pavenent in
successi ve stages of not nore than one-half the I ength of the straightedge.
Depressions shall be imediately filled with freshly mnixed concrete,
struck off, consolidated, and refinished. Projections above the required
el evation shall also be struck off and refinished. The straightedge
testing and finishing shall continue until the entire surface of the
concrete is true. Before the surface sheen has di sappeared and wel|l before
the concrete beconmes nonplastic, the surface of the pavenent shall be given
a nonslip sandy surface texture by use of a burlap drag. A strip of clean,
wet burlap from1l.0 to 1.5 m wide and 0.7 m |onger than the pavenent
wi dth shall be carefully pulled across the surface. Edges and joints shal
be rounded with an edger having a radius of 3 nm Curing shall be as
speci fi ed.

3.12 CURI NG AND PROTECTI ON
3.12.1 CGener a

Concrete shall be cured by an approved nmethod for the period of tinme given
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bel ow:
Al'l concrete 7 days

| mredi ately after placenent, concrete shall be protected from premature
drying, extremes in tenperatures, rapid tenperature change, nechanica
injury and danmage fromrain and flowi ng water for the duration of the
curing period. Air and forns in contact with concrete shall be maintained
at a tenperature above 10 degrees C for the first 3 days and at a
tenmperature above 0 degrees C for the remainder of the specified curing
period. Exhaust fumes from conbustion heating units shall be vented to the
outside of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equi pnent needed for
adequate curing and protection shall be available and at the site prior to
pl acing concrete. No fire or excessive heat, including welding, shall be
permtted near or in direct contact with the concrete at any tinme. Except
as otherwi se permitted by paragraph Menbrane Form ng Curing Conpounds,
noi st curing shall be provided for any areas to receive floor hardener, any
pai nt or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica fume shall be initially cured by fog msting
during finishing, followed i mediately by continuous nbist curing. Except
for plastic coated burlap, inmpervious sheeting alone shall not be used for
curing.

3.12.2 Moi st Curi ng

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, comencing i mediately after finishing. |[|f water or
curing materials used stain or discolor concrete surfaces which are to be
permanent|y exposed, the concrete surfaces shall be cleaned as approved.
When wooden fornms are left in place during curing, they shall be kept wet

at all tinmes. |If steel forms are used in hot weather, nonsupporting
vertical forms shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are renoved before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable materials. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing i s continuous 24 hours per day.

3.12.3 Menbr ane Form ng Curing Conpounds

Menbrane form ng curing conpounds shall be used only on surfaces in
approved areas. Menbrane curing shall not be used on surfaces that are to
recei ve any subsequent treatnment dependi ng on adhesi on or bonding to the
concrete, including surfaces to which a smooth finish is to be applied or
other concrete to be bonded. However, a styrene acrylate or chlorinated
rubber conmpound neeting ASTM C 309, C ass B requirenents, may be used for
surfaces which are to be painted or are to receive bitum nous roofing or
wat erproofing, or floors that are to receive adhesive applications of
resilient flooring. The curing conpound sel ected shall be conpatible with
any subsequent paint, roofing, waterproofing or flooring specified.

Menbr ane curing conpound shall not be used on surfaces that are maintained
at curing tenperatures with free steam Curing conmpound shall be applied
to fornmed surfaces i mediately after the fornms are renoved and prior to any
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pat ching or other surface treatnent except the cleaning of |oose sand,
nortar, and debris fromthe surface. Al surfaces shall be thoroughly

noi stened with water. Curing compound shall be applied to slab surfaces as
soon as the bl eeding water has di sappeared, with the tops of joints being
tenmporarily sealed to prevent entry of the conpound and to prevent noisture
| oss during the curing period. The curing conmpound shall be applied in a
two-coat continuous operation by approved notorized power-spraying

equi prent operating at a mini mum pressure of 500 kPa, at a uniform
coverage of not nmore than 10 cubic neters per L for each coat, and the
second coat shall be applied perpendicular to the first coat. Concrete
surfaces which have been subjected to rainfall within 3 hours after curing
conpound has been applied shall be resprayed by the nmethod and at the
coverage specified. Surfaces on which clear conmpound is used shall be
shaded fromdirect rays of the sun for the first 3 days. Surfaces coated
with curing conmpound shall be kept free of foot and vehicular traffic, and
from ot her sources of abrasion and contam nation during the curing period.

3.12. 4 Pondi ng or | mersion

Concrete shall be continually imrersed throughout the curing period. Water
shall not be nore than 10 degrees C |less than the tenperature of the
concrete.

3.12.5 Col d Weather Curing and Protection

When the daily anbient |low tenperature is |less than O degrees C the
tenperature of the concrete shall be naintai ned above 5 degrees C for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a tenperature
differential of nore than 13 degrees C as determ ned by suitable

tenperat ure measuring devi ces furnished by the Contractor and approved by
the CGovernment, as required, and installed adjacent to the concrete surface
and 50 mm inside the surface of the concrete. The installation of the
thernmoneters shall be nmade by the Contractor as directed.

3.13 SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, column base plates, bearing plates for
beans and simlar structural nenbers, and nmachi nery and equi prent base

pl ates shall be set to the proper line and el evation with danp-pack beddi ng
nortar. The thickness of the nortar or grout shall be approximtely 1/24
the width of the plate, but not less than 20 nm Concrete and netal
surfaces in contact with grout shall be clean and free of oil and grease,
and concrete surfaces in contact with grout shall be danmp and free of

| ai tance when grout is placed.

3.13.1 Danp- Pack Beddi ng Mortar
Danp- pack beddi ng nortar shall consist of 1 part cement and 2-1/2 parts
fine aggregate having water content such that a mass of nortar tightly
squeezed in the hand will retain its shape but will crunble when disturbed.
The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding nortar by tanping or ramring with
a bar or rod until it is conpletely filled.

3.13.2 Nonshri nk G out

Nonshrink grout shall be a ready-m xed material requiring only the addition
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of water. Water content shall be the mininumthat will provide a flowable
m xture and conpletely fill the space to be grouted w thout segregation,
bl eedi ng, or reduction of strength.

3.13.2.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and pl acing shall be in conformance with the material manufacturer's
instructions and as specified therein. |Ingredients shall be thoroughly
dry-m xed before adding water. After adding water, the batch shall be

m xed for 3 mnutes. Batches shall be of size to allow continuous

pl acement of freshly mixed grout. Gout not used within 30 m nutes after

m xi ng shall be discarded. The space between the top of the concrete or
machi nery-bearing surface and the plate shall be filled solid with the
grout. Fornms shall be of wood or other equally suitable material for
completely retaining the grout on all sides and on top and shall be renoved
after the grout has set. The placed grout shall be carefully worked by
roddi ng or other nmeans to elimnate voids; however, overworking and
breakdown of the initial set shall be avoided. G out shall not be
retenpered or subjected to vibration fromany source. Were clearances are
unusual |y small, placenent shall be under pressure with a grout punp.
Temperature of the grout, and of surfaces receiving the grout, shall be

mai ntai ned at 18 to 30 degrees C until after setting.

3.13.2.2 Treat ment of Exposed Surfaces

For metal - oxi di zi ng nonshrink grout, exposed surfaces shall be cut back 25
nm and i medi ately covered with a parge coat of nortar consisting of 1
part portland cenent and 2-1/2 parts fine aggregate by weight, with
sufficient water to make a plastic nmixture. The parge coat shall have a
snmooth finish. For other nortars or grouts, exposed surfaces shall have a
snmoot h-dense finish and be left untreated. Curing shall conmply with

par agr aph CURI NG AND PROTECTI ON

3.14 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submit specified reports. \When, in the opinion
of the Contracting Oficer, the concreting operation is out of control,
concrete placenent shall cease and the operation shall be corrected. The

| aboratory performng the tests shall be onsite and shall conformw th ASTM
C 1077. WMaterials may be subjected to check testing by the Government from
sanpl es obtained at the manufacturer, at transfer points, or at the project
site. The Governnent will inspect the |aboratory, equipnent, and test
procedures prior to start of concreting operations and as deenmed necessary
thereafter for conformance with ASTM C 1077.

3.14. 1 Grading and Corrective Action
3.14.1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal | be one sieve anal ysis and fineness nodul us determ nation in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanmples are taken may be sel ected by
the Contractor as the nmpbst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification limts. Wen the anobunt passing on any sieve is outside the
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specification limts, the fine aggregate shall be inmredi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i medi ately reported to the Contracting O ficer, concreting shall be

st opped, and imredi ate steps taken to correct the grading.

3.14. 1.2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The location at which sanples are taken may be
sel ected by the Contractor as the npbst advantageous for production control.
However, the Contractor shall be responsible for delivering the aggregate
to the mixer within specification limts. A test record of samples of
aggregate taken at the sane |ocations shall show the results of the current
test as well as the average results of the five nbst recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the anpbunt passing
any sieve is outside the specification lints, the coarse aggregate shal
be imredi ately resanpled and retested. |f the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. \Were two
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting Oficer. Concreting shall be stopped and i medi ate steps shal
be taken to correct the grading.

3.14.2 Quality of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when
the source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placenent shall be taken imrediately prior to
entering the concrete nixer.

3.14.3 Scal es, Batching and Recording

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at | east once every three nonths. Such tests
shal |l al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
the accuracy of each batching and recordi ng device shall be checked during
a wei ghing operation by noting and recording the required wei ght, recorded
wei ght, and the actual weight batched. At the same time, the Contractor
shal |l test and ensure that the devices for dispensing adm xtures are
operating properly and accurately. Wen either the wei ghing accuracy or
bat chi ng accuracy does not conply with specification requirenments, the

pl ant shall not be operated until necessary adjustnments or repairs have
been made. Discrepancies in recording accuracies shall be corrected

i medi at el y.

3.14. 4 Bat ch- Pl ant Contro

The neasurenent of concrete materials including cenentitious naterials,
each size of aggregate, water, and adm xtures shall be continuously
controll ed. The aggregate wei ghts and anount of added water shall be

adj usted as necessary to conpensate for free noisture in the aggregates.
The anmount of air-entraining agent shall be adjusted to control air content
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within specified linmts. A report shall be prepared indicating type and
source of cenment used, type and source of pozzol an or slag used, anount and
source of adm xtures used, aggregate source, the required aggregate and

wat er wei ghts per cubic neter, anount of water as free npoisture in each
size of aggregate, and the batch aggregate and water wei ghts per cubic

neter for each class of concrete batched during each day's plant operation.

3.14.5 Concrete M xture

a. Air Content Testing. Air content tests shall be made when test
specinens are fabricated. In addition, at |least two tests for air
content shall be nade on randomy sel ected batches of each
separate concrete mixture produced during each 8-hour period of
concrete production. Additional tests shall be nmade when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be nmade in
accordance with ASTM C 231 for nornmal wei ght concrete and ASTM C
173 for |lightweight concrete. Test results shall be plotted on
control charts which shall at all times be readily available to
the Governnment and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are nade. When a single test result
reaches either the upper or lower action limt, a second test
shal | inmmediately be nmade. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determ ning need for any renedial action. The result of each
test, or average as noted in the previous sentence, shall be
pl otted on a separate control chart for each mixture on which an
"average line" is set at the mdpoint of the specified air content
range from paragraph Air Entrainment. An upper warning limt and
a lower warning limt line shall be set 1.0 percentage point above
and bel ow the average line, respectively. An upper action limt
and a lower action limt line shall be set 1.5 percentage points
above and bel ow the average |ine, respectively. The range between
each two consecutive tests shall be plotted on a secondary contro
chart for range where an upper warning limt is set at 2.0
percentage points and an upper action limt is set at 3.0
percentage points. Sanples for air content may be taken at the
m xer, however, the Contractor is responsible for delivering the
concrete to the placenent site at the stipulated air content. |f
the Contractor's materials or transportati on nethods cause air
content |oss between the nixer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting Officer, and the air content at the m xer controlled
as directed.

b. Air Content Corrective Action. \Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent
shall inmedi ately be nmade in the anount of air-entraining
adm xture batched. As soon as practical after each adjustnment,
anot her test shall be made to verify the result of the adjustnent.

Whenever a point on the secondary control chart for range reaches
the warning linit, the adm xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good
reproduci bility. Whenever a point on either control chart reaches
an action linmt line, the air content shall be considered out of
control and the concreting operation shall inmediately be halted
until the air content is under control. Additional air content
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tests shall be made when concreting is restarted.

c. Slunp Testing. In addition to slunp tests which shall be made
when test specinmens are fabricated, at |east four slunp tests
shal |l be nade on randomy sel ected batches in accordance with ASTM
C 143/ C 143M for each separate concrete m xture produced during
each 8-hour or less period of concrete production each day. Also,
additional tests shall be nmade when excessive variation in
workability is reported by the placing foreman or Gover nment
i nspector. Test results shall be plotted on control charts which
shall at all times be readily available to the Governnent and
shal | be subnitted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. Wen a single slunp test reaches or goes beyond
either the upper or lower action limt, a second test shal
i medi ately be made. The results of the two tests shall be
averaged and this average used as the slunp of the batch to plot
on both the control charts for slunp and the chart for range, and
for determining need for any remedial action. Linmits shall be set
on separate control charts for slunp for each type of m xture.

The upper warning limt shall be set at 12.5 nm bel ow t he maxi mum
al | owabl e sl unp specified in paragraph Slunp in PART 1 for each
type of concrete and an upper action limt Iine and | ower action
limt line shall be set at the nmaxi num and m ni num al | owabl e

sl unps, respectively, as specified in the same paragraph. The
range between each consecutive slunp test for each type of mxture
shall be plotted on a single control chart for range on which an
upper action limt is set at 50 mrm Sanples for slunp shall be
taken at the m xer. However, the Contractor is responsible for
delivering the concrete to the placenment site at the stipul ated
slunp. If the Contractor's materials or transportati on nmethods
cause slunp | oss between the m xer and the placenent, correlation
sanmpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the slunp at the mixer controlled as

di rect ed.

d. Slunp Corrective Action. \Whenever points on the control charts
for slunmp reach the upper warning linmt, an adjustnment shal
i medi ately be nade in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the naxi mum w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. Wen a single slunp reaches the upper or
| ower action limt, no further concrete shall be delivered to the
placing site until proper adjustnments have been made. |mediately
after each adjustnent, another test shall be nmade to verify the
correctness of the adjustnent. Whenever two consecutive
i ndi vidual slunp tests, nmade during a period when there was no
adj ustment of batch wei ghts, produce a point on the control chart
for range at or above the upper action limt, the concreting
operation shall inmediately be halted, and the Contractor shal
take appropriate steps to bring the slunp under control
Additional slunp tests shall be nade as directed.

e. Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength specinens are fabricated. Measurenent
shall be in accordance with ASTM C 1064/ C 1064M The tenperature
shal |l be reported along with the conpressive strength data.
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f. Strength Specinens. At |east one set of test specinmens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete mxture placed during the day for each 380
cubic neters or portion thereof of that concrete m xture placed
each day. Additional sets of test specinens shall be nade, as
directed by the Contracting O ficer, when the m xture proportions
are changed or when | ow strengths have been detected. A truly
random (not haphazard) sanpling plan shall be devel oped by the
Contractor and approved by the Contracting O ficer prior to the
start of construction. The plan shall assure that sanpling is
done in a conpletely random and unbi ased nanner. A set of test
speci nens for concrete with a 28-day specified strength per
paragraph Strength Requirements in PART 1 shall consist of four
speci mens, two to be tested at 7 days and two at 28 days. Test
speci mens shall be nolded and cured in accordance with ASTM C 31/C
31M and tested in accordance with ASTM C 39/C 39M for test
cylinders and ASTM C 78 for test beans. Results of all strength
tests shall be reported imediately to the Contracting O ficer
Quality control charts shall be kept for individual strength
"tests", ("test" as defined in paragraph Strength Requirenments in
PART 1) noving average of last 3 "tests" for strength, and novi ng
average for range for the last 3 "tests" for each m xture. The
charts shall be sinmlar to those found in ACl 214.3R

3.14.6 I nspection Before Placing

Foundati ons, construction joints, forms, and enbedded itens shall be
inspected by the Contractor in sufficient time prior to each concrete
pl acement in order to certify to the Contracting Oficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing by the Contractor.

3.14. 7 Pl aci ng

The placing foreman shall supervise placing operations, shall determ ne
that the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for measuring and recordi ng concrete tenperatures and anbi ent
tenmperature hourly during placing operations, weather conditions, tine of
pl acenment, volune placed, and nethod of placenent. The placing foreman
shal |l not permt batching and placing to begin until it has been verified
that an adequate nunber of vibrators in working order and wi th conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |If any batch of concrete fails to
neet the temperature requirenents, inmrediate steps shall be taken to

i nprove tenperature controls.

3.14.8 Vi brators

The frequency and anplitude of each vibrator shall be determned in
accordance with COE CRD-C 521 prior to initial use and at |east once a
nont h when concrete is being placed. Additional tests shall be made as
directed when a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be determined while the vibrator is
operating in concrete with the tachoneter being held against the upper end
of the vibrator head while al nost subnerged and just before the vibrator is
wi thdrawn fromthe concrete. The anmplitude shall be deternmined with the
head vibrating in air. Two neasurenents shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
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averaged. The nake, nodel, type, and size of the vibrator and frequency
and anmplitude results shall be reported in witing. Any vibrator not
nmeeting the requirements of paragraph Consolidation, shall be imrediately
renoved from service and repaired or replaced.

3.14.9 Curing I nspection

a. Mist Curing Inspections. At |least once each shift, and not |ess
than twi ce per day on both work and non-work days, an inspection
shal | be nmade of all areas subject to noist curing. The surface
noi sture condition shall be noted and recorded.

b. Mist Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, inmrediate corrective action
shall be taken, and the required curing period for those areas
shal | be extended by 1 day.

c. Menbrane Curing Inspection. No curing conpound shall be applied
until the Contractor has verified that the conmpound is properly
m xed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of compound used by
neasur enent of the container and the area of concrete surface
covered, shall conpute the rate of coverage in square neters per
Liter, and shall note whether or not coverage is uniform

d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is |less than that specified or when the coverage
is not uniform the entire surface shall be sprayed agai n.

e. Sheet Curing Inspection. At |east once each shift and once per
day on non-work days, an inspection shall be made of all areas
bei ng cured using inpervious sheets. The condition of the
covering and the tightness of the |laps and tapes shall be noted
and recorded.

f. Sheet Curing Corrective Action. Wien a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely
cl osed, the tears and holes shall pronptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

3.14.10 Col d- Weat her Protection

At | east once each shift and once per day on non-work days, an inspection
shal |l be nade of all areas subject to col d-weather protection. Any
deficiencies shall be noted, corrected, and reported.

3.14.11 M xer Uniformty

a. Stationary Mxers. Prior to the start of concrete placing and
once every 6 nonths when concrete is being placed, or once for
every 60,000 cubic neters of concrete placed, whichever results
in the shortest tine interval, unifornmty of concrete m xing shal
be deternined in accordance with ASTM C 94/ C 94M

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 nonths when concrete is being placed, uniformty of
concrete m xing shall be determined in accordance with ASTM C 94/ C
94M  The truck mxers shall be selected randomy for testing.
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When satisfactory performance is found in one truck mxer, the
performance of m xers of substantially the same design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformity Corrective Action. Wen a mxer fails to neet
m xer uniformty requirenents, either the mxing tine shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
adjustnments shall be nmade to the nmixer until conpliance is
achi eved.

3.14.12 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be nmade daily. These requirenents do not relieve the Contractor of the
obligation to report certain failures imediately as required in preceding
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examne all contractor quality control records.

-- End of Section --
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SECTI ON 07416

STRUCTURAL STANDI NG SEAM METAL ROCF ( SSSMR) SYSTEM

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSOCI ATI ON ( AA)
AA Desi gn Manual (2000) Al umi num Desi gn Manual :
Specification & CGuidelines for Al um num
Structures
AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC ASD Spec S335 (1989) Specification for Structural Steel
Bui I dings - Al owable Stress Design,
Pl asti c Design
AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- Formed Ml (1996) Col d- Forned Steel Design Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (2000) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1999) Steel Sheet, 55% Al um num Zi nc
Al'l oy-Coated by the Hot-Di p Process

ASTM B 209 (2000) Al unmi num and Al unmi num Al | oy Sheet
and Pl ate

ASTM B 209M (2000) Al umi num and Al um num Al | oy Sheet

and Plate (Metric)

ASTM C 1177/ C 1177M (1999) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernal |nsul ation Board

ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Therrmal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus
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ASTM C 991 (1998) Flexible @ ass Fiber Insulation for
Pre- Engi neered Metal Buil dings

ASTM D 1308 (1987; R 1998) Effect of Household
Chemicals on dear and Pignented O ganic
Fi ni shes

ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci mens Subj ected to Corrosive
Envi ronment s

ASTM D 2244 (1995) Cal culation of Color Differences
fromlnstrunentally Measured Col or
Coor di nat es

ASTM D 2247 (1999) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

ASTM D 2794 (1993; R 1999el) Resistance of Organic
Coatings to the Effects of Rapid
Def ormati on (I npact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Eval uating Degree of Chal king of
Exterior Paint Filns

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricul tural
Appl i cations

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM D 523 (1989; R 1999) Specul ar d oss

ASTM D 5894 (1996) Standard Practice for Cyclic Salt

Fog/ UV Exposure of Painted Metal,
(Al'ternating Exposures in a Fog/Dry
Cabi net and a UV/ Condensati on Cabi net)

ASTM D 610 (1995) Eval uating Degree of Rusting on
Pai nted Steel Surfaces

ASTM D 714 (1987; R 1994el) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM E 1592 (1998) Structural Performance of Sheet
Met al Roof and Siding Systens by Uniform
Static Air Pressure Difference

ASTM E 84 (2000a) Surface Burning Characteristics of
Bui I ding Materials

ASTM E 96 (2000) Water Vapor Transni ssion of
Materi al s
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ASTM G 154 (2000ael ) Standard Practice for Qperating
Fl uorescent Light Apparatus for W
Exposure of Nonnetallic Materials

AMERI CAN SCCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (1998) M ni mum Desi gn Loads for Buil di ngs
and Ot her Structures

STEEL JO ST | NSTI TUTE (SJl)

SJI Specs & Tabl es (1994) Standard Specifications Load Tabl es
and Wei ght Tables for Steel Joists and
Joist Grders

1.2 GENERAL REQUI REMENTS

The Contractor shall furnish a comercially avail able roofing system which
satisfies all requirements contained herein and has been verified by | oad
testing and i ndependent design anal yses to neet the specified design
requirenents.

1.2.1 Structural Standi ng Seam Metal Roof (SSSMR) System

The SSSMR system covered under this specification shall include the entire
roofing system the standing seam nmetal roof panels, fasteners, connectors,
roof securenment conponents, and assenblies tested and approved in
accordance with ASTM E 1592. In addition, the systemshall consist of
panel finishes, slip sheet, insulation, vapor retarder, all accessories,
conmponents, and trimand all connections with roof panels. This includes
roof penetration itens such as vents, curbs, skylights; interior or
exterior gutters and downspouts; eaves, ridge, hip, valley, rake, gable,
wal |, or other roof systemflashings installed and any other conponents
specified within this contract to provide a weathertight roof system

1.2.2 Manuf act ur er

The SSSMR system shall be the product of a nmanufacturer who has been in the
practice of manufacturing and designing SSSMR systens for a period of not

| ess than 3 years and has been involved in at |least five projects simlar
in size and conplexity to this project.

1.2.3 Installer

The installer shall be certified by the SSSMR system manufacturer to have
experience in installing at | east three projects that are of conparable
size, scope and conplexity as this project for the particular roof system
furnished. The installer may be either enpl oyed by the manufacturer or be
an i ndependent installer.

1.3 DESI GN REQUI REMENTS

The design of the SSSMR system shall be provided by the Contractor as a
conpl ete system Menbers and connections not indicated on the draw ngs
shal | be designed by the Contractor. Roof panels, conponents, transitions,
accessories, and assenblies shall be supplied by the same roofing system
manuf act urer.
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1.3.1 Design Criteria
Design criteria shall be in accordance with ASCE 7.

1.3.2 Dead Loads
The dead | oad shall be the weight of the SSSMR system Coll ateral | oads
such as sprinklers, mechanical and el ectrical systems, and ceilings shal
not be attached to the panels.

1.3.3 Li ve Loads

1.3.3.1 Concentrated Loads
The panel s and anchor clips shall be capable of supporting a 1335 N
concentrated |l oad. The concentrated |oad shall be applied at the pane
m dspan and will be resisted by a single standi ng seam netal roof panel
assuned to be acting as a beam The undefornmed shape of the panel shall be
used to determine the section properties.

1.3.3.2 Uni f or m Loads

The panel s and conceal ed anchor clips shall be capable of supporting a
mnimmuniformlive | oad of 960 Pa.

1.3.4 Roof Snow Loads
The design roof snow | oads shall be as shown on the contract draw ngs.
1.3.5 Wnd Loads
The design wind uplift pressure for the roof systemshall be as shown on
the contract drawi ngs. The design uplift force for each connection
assenbly shall be that pressure given for the area under consideration,
nmultiplied by the tributary |oad area of the connection assenbly. The
safety factor |isted bel ow shall be applied to the design force and
conmpared against the ultimate capacity. Prying shall be considered when
figuring fastener design |oads.
a. Single fastener in each connection......... 3.0
b. Two or nore fasteners in each connection...2.25
1.3.6 Ther mal Loads
Roof panels shall be free to nove in response to the expansi on and
contraction forces resulting froma total tenperature range of 104 degrees
C during the life of the structure.
1.3.7 Fram ng Menbers Supporting the SSSMR System

Any additions/revisions to fram ng nmenbers supporting the SSSMR systemto
acconmodat e the manufacturer/fabricator's design shall be the Contractor's

responsibility and shall be submtted for review and approval. New or
revi sed fram ng nenbers and their connections shall be designed in
accordance with AI'SI Cold-Formed Wil . Maxi num defl ecti on under applied

live | oad, snow, or wind |load shall not exceed 1/180 of the span | ength.

1.3.8 Roof Panel s Desi gn
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St eel panels shall be designed in accordance with Al'SI Col d- Formed Ml .

Al um num panel s shall be designed in accordance with AA Design Manual. The
structural section properties used in the design of the panels shall be
determ ned using the unl oaded shape of the roof panels. The calcul ated
panel deflection fromconcentrated | oads shall not exceed 1/180 of the span
[ ength. The cal cul ated panel deflection under applied live |oad, snow, or
wi nd | oad shall not exceed 1/180 tinmes the span length. Deflections shal
be based on panel s bei ng continuous across three or nore supports.

Defl ection shall be cal cul ated and neasured along the major ribs of the
panel s.

1.3.9 Accessories and Their Fasteners

Accessories and their fasteners shall be capable of resisting the specified
design wind uplift forces and shall allow for thermal novenent of the roof
panel system Exposed fasteners shall not restrict free novenent of the
roof panel systemresulting fromthermal forces. There shall be a m ninmm
of two fasteners per clip. Single fasteners with a nininumdi ameter of 9
mmwi || be all owed when the supporting structural menbers are prepunched or
predrill ed.

1.4 PERFORVANCE REQUI REMENTS

The SSSMR shall be tested for wind uplift resistance in accordance with
ASTM E 1592; SSSMR systens previously tested and approved by the Corps of
Engi neers' STANDARD TEST METHOD FOR STRUCTURAL PERFORMANCE OF SSMRS BY

UNI FORM STATI C Al R PRESSURE DI FFERENCE nay be acceptable. Two tests shal
be perforned. Test 1 shall sinulate the edge condition with one end having
crosswi se restraint and other end free of crosswi se restraint. The maxi mum
span length for the edge condition shall be 750 nm Test 2 shall simulate
the interior condition with both ends free of crosswi se restraint. The
maxi mum span |l ength for the interior condition shall be 1.5 m. Externa
rei nforcenent, such as clanps on the ribs, shall not be installed to
improve uplift resistance. Bolts through seans shall not be install ed.

1.5 SUBM TTALS

Covernment approval is required for submittals with a "G designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Structural Standing Seam Metal Roof System G

Met al roofing drawi ngs and specifications and erection draw ngs;
shop coating and finishing specifications; and other data as
necessary to clearly describe design, materials, sizes, |layouts,
standi ng seam configuration, construction details, provisions for
thermal novenent, line of panel fixity, fastener sizes and
spaci ngs, sealants and erection procedures. Draw ngs shal
reflect the intent of the architectural detailing using the
manuf acturer's proprietary products and fabricated itens as
required. The SSSMR system shop drawi ngs shall be provided by the
nmet al roofing manufacturer.
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SD- 03 Product Data

Desi gn Anal ysis; G

Desi gn anal ysis signed by a Regi stered Professional Engineer
enpl oyed by the SSSMR nmanufacturer. The design anal ysis shal
include a list of the design | oads, and conpl ete cal cul ations for
t he support system (when provided by the Contractor), roofing
system and its conponents; valley designs, gutter/downspout
cal cul ations, screw pullout test results, and shall indicate how
expected thernal novenents are accommobdat ed.
Qualifications; G

Qualifications of the nmanufacturer and installer.

SD- 04 Sanpl es

Accessories; G

One sanple of each type of flashing, trim closure, thernal
spacer block, cap and simlar itens. Size shall be sufficient to
show constructi on and configuration
Roof Panels; G

One piece of each type to be used, 225 mm long, full w dth.
Factory Col or Finish; G

Three 75 by 125 nm sanples of each type and col or
Fasteners; G

Two sanpl es of each type to be used, with statenment regarding
i ntended use. |If so requested, random sanples of bolts, nuts, and
washers as delivered to the job site shall be taken in the
presence of the Contracting O ficer and provided to the
Contracting Oficer for testing to establish conmpliance with
speci fied requirenents
I nsul ation; G

One piece, 300 by 300 nm of each type and thickness to be
used, with a label indicating the rated pernmeance (if faced) and
R-val ues. The flane spread, and snoke devel oped rating shall be
shown on the |l abel or provided in a letter of certification
Gaskets and I nsul ati ng Conpounds; G

Two sanpl es of each type to be used and descriptive data.

Seal ant; G
One sanple, approximately 0.5 kg, and descriptive data.

Conceal ed Anchor dips; G
Two sanpl es of each type used.

Subpurlins or Anchoring Device; G
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One piece, 225 mm | ong.

EPDM Rubber Boots; G
One pi ece of each type

SD- 06 Test Reports
Test Report for Uplift Resistance of the SSSMR, G
The report shall include the follow ng information:

a. Details of the SSSMR system show ng the roof pane
cross-section with dinensions and thickness.

b. Details of the anchor clip, dinensions, and thickness.

c. Type of fasteners, size, and the nunber required for each
connecti on.

d. Purlins/subpurlins size and spacing, or anchoring device
used in the test.

e. Description of the seaning operation including equi pnent
used.

f. Maximum al l owabl e uplift pressures. These pressures are
determned fromthe ultimate | oad divided by a factor of safety
equal to 1.65.

g. Any additional information required to identify the SSSMR
system t est ed.

h. Signature and seal of an independent registered engi neer
who wi tnessed the test.

SD-07 Certificates
Structural Standing Seam Metal Roof System G

a. Certification that the actual thickness of uncoated
sheets used in SSSMRS conponents includi ng roofing panels,
subpurlins, and conceal ed anchor clips conplies with specified
requirenents

b. Certification that materials used in the installation are
mll certified.

c. Previous certification of SSSVMR system tested under the
Cor ps of Engineers' Standard Test Method in lieu of ASTM E 1592
testi ng.

d. Certification that the sheets to be furnished are
produced under a continuing quality control programand that a
representative sanple consisting of not |ess than three pieces has
been tested and has net the quality standards specified for
factory color finish

e. Certification of installer. Installer certification
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shall be furnished.

f. Warranty certificate. At the conpletion of the project
the Contractor shall furnish signed copies of the 5-year Warranty
for Structural Standing Seam Metal Roof (SSSMR) System a sanple
copy of which is attached to this section, the 20-year
Manuf acturer's Material Warranties, and the nanufacturer's 20-year
system weat herti ght ness warranty.

I nsul ation; G

Certificate attesting that the polyisocyanurate insulation
furni shed for the project contains recovered material, and show ng
an estimted percent of such recovered naterial

1.6 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition
and stored out of contact with the ground. Materials shall be covered with
weat herti ght coverings and kept dry. Storage conditions shall provide good
air circulation and protection from surface staining.

1.7 WARRANTI ES

The SSSMR system shall be warranted as outlined bel ow. Any energency
tenmporary repairs conducted by the owner shall not negate the warranti es.

1.7.1 Contractor's Wat herti ghtness Warranty

The SSSMR system shall be warranted by the Contractor on a no penal sum
basis for a period of five years against nmaterial and workmanship
deficiencies; systemdeterioration caused by exposure to the el enents

and/ or inadequate resistance to specified service design | oads, water

| eaks, and wind uplift damage. The SSSMR system covered under this
warranty shall include the entire roofing systemincluding, but not limted
to, the standing seam netal roof panels, fasteners, connectors, roof

secur enent conponents, and assenblies tested and approved in accordance
with ASTM E 1592. 1In addition, the systemshall consist of panel finishes,
slip sheet, insulation, vapor retarder, all accessories, conponents, and
trimand all connections with roof panels. This includes roof penetration
items such as vents, curbs, and skylights; interior or exterior gutters and
downspouts; eaves, ridge, hip, valley, rake, gable, wall, or other roof
system fl ashings installed and any other conponents specified within this
contract to provide a weathertight roof system and items specified in

ot her sections of these specifications that are part of the SSSMR system
Al material and workmanshi p deficiencies, systemdeterioration caused by
exposure to the el enents and/or inadequate resistance to specified design

| oads, water |eaks and wind uplift damage shall be repaired as approved by
the Contracting Oficer. See the attached Contractor's required warranty
for issue resolution of warrantable defects. This warranty shall warrant
and cover the entire cost of repair or replacenent, including all material,
| abor, and related markups. The Contractor shall supplenent this warranty
with witten warranties fromthe installer and system nmanufacturer, which
shal |l be submtted along with Contractor's warranty; however, the
Contractor shall be ultimately responsible for this warranty. The
Contractor's witten warranty shall be as outlined in attached WARRANTY FOR
STRUCTURAL STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM and shall start upon
final acceptance of the facility. It is required that the Contractor
provide a separate bond in an ampunt equal to the installed total roofing
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system cost in favor of the owner (Governnment) covering the Contractor's
warranty responsibilities effective throughout the five year Contractor's
warranty period for the entire SSSMR system as outlined above.

1.7.2 Manuf acturer's Material Warranties.

The Contractor shall furnish, in witing, the foll owi ng manufacturer's
material warranties which cover all SSSMR system conmponents such as roof
panel s, anchor clips and fasteners, flashing, accessories, and trim
fabricated fromcoil material:

a. A manufacturer's 20 year material warranty warranting that the
al um num zinc-coated steel, alumnumzinc alloy coated steel or
al um num coated steel as specified herein will not rupture, structurally
fail, fracture, deteriorate, or become perforated under normal design
at nospheric conditions and service design loads. Liability under this
warranty shall be limted exclusively to the cost of either repairing or
repl aci ng nonconform ng, ruptured, perforated, or structurally failed coi
mat eri al

b. A manufacturer's 20 year exterior material finish warranty on the
factory colored finish warranting that the finish, under normal atnospheric
conditions at the site, will not crack, peel, or delam nate; chalk in
excess of a nunerical rating of eight, as determined by ASTM D 4214 test
procedures; or change color in excess of five CIE or Hunter Lab col or
difference (delta E) units in accordance with ASTM D 2244. Liability under
this warranty is exclusively limted to refinishing with an air-drying
version of the specified finish or replacing the defective coated naterial .

c. A roofing systemmanufacturer's 20 year, non-prorated, system
weat herti ght ness warranty.

1.8 COORDI NATI ON MEETI NG

A coordi nation neeting shall be held 30 days prior to the first subnmittal,
for mutual understanding of the Structural Standing Seam Metal Roof (SSSMR)
System contract requirenments. This neeting shall take place at the

buil ding site and shall include representatives fromthe Contractor, the
roof system nmanufacturer, the roofing supplier, the erector, the SSSMR
desi gn engi neer of record, and the Contracting Officer. Al itens required
by paragraph SUBM TTALS shal |l be di scussed, including applicable standard
manuf act urer shop drawi ngs, and the approval process. The Contractor shal
coordinate time and arrangenents for the neeting.

PART 2 PRODUCTS
2.1 ROCF PANELS

Panel s shall be steel and shall have a factory color finish. Length of
sheets shall be sufficient to cover the entire length of any unbroken roof
sl ope for slope lengths that do not exceed 9 m Wen | ength of run exceeds
9 m and panel |aps are provided, each sheet in the run shall extend over
three or nore supports. Sheets longer than 30 m nay be furnished if
approved by the Contracting Oficer. Wdth of sheets shall provide not
nore than 600 nm of coverage in place. SSSMR systemw th roofing panels
greater than 300 nm in width shall have standing seans rolled during
installation by an electrically driven seam ng machi ne. Height of standing
seans shall be not less than 43 mm for rolled seamand 43 mm for seans
that are not rolled.
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2.

1.1 St eel Panel s

St eel panels shall be zinc-coated steel conform ng to ASTM A 653/ A 653M

al umi num zinc alloy coated steel conforming to ASTM A 792/ A 792M AZ 55
coating; or alum numcoated steel conform ng to ASTM A 463/ A 463M Type 2,
coating designation T2 65. Zinc, zinc-alumnumalloy or alum num coated
panel s shall be 0.584 mm thick mninmum Panels shall be w thin 95 percent
of reported tested thickness as noted in wind uplift resistance testing
required in paragraph PERFORMANCE REQUI REMENTS

.2 CONCEALED ANCHOR CLI PS

Conceal ed anchor clips shall be the sane as the tested roofing system
Clip bases shall have factory punched or drilled holes for attachment.
Clips shall be nade fromnmultiple pieces with the all owance for the total
thermal novenent required to take place within the clip. Single piece
clips may be acceptabl e when the manufacturer can substantiate that the
system can accommodate the thermal cyclic novenent under sustained live or
snhow | oads.

.3 ACCESSORI ES

Flashing, trim metal closure strips, caps and simlar netal accessories
shal |l be the manufacturer's standard products. Exposed netal accessories
shall be finished to match the panels furnished. Die cast nmetal closures
shall be installed with double bead tape seal ant and fasteners that stitch
the panel to a 2 mm prefornmed backer plate to ensure a positive
conpression of the tape sealant. The use of a continuous angle butted to
the panel ends to forma closure will not be all owed.

.4 FASTENERS

Fasteners for steel roof panels shall be zinc-coated steel, alum num
corrosion resisting steel, or nylon capped steel, type and size specified
bel ow or as otherw se approved for the applicable requirenents. Fasteners
for alum numroof panels shall be alum numor corrosion resisting steel.
Fasteners for structural connections shall provide both tensile and shear
ultimate strengths of not | ess than 3340 N per fastener. Fasteners for
accessories shall be the manufacturer's standard. Exposed roof fasteners
shal | be seal ed or have seal ed washers on the exterior side of the roof to
wat er proof the fastener penetration. Washer naterial shall be conpatible
with the roofing; have a m ninumdiameter of 10 mm for structura
connections; and gasketed portion of fasteners or washers shall be neoprene
or other equally durable elastomeric material approximately 3 mm thick.
Exposed fasteners for factory col or finished panels shall be factory
finished to match the col or of the panels.

.4.1 Scr ews

Screws for attaching anchor devices shall be as recommended by the
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Bolts shall be not |less than 6 nm dianeter, shoul dered or plain shank as
required, with | ocking washers and nuts.

2.4.3 Structural Blind Fasteners

Blind screwtype expandabl e fasteners shall be not |less than 6 mm
dianmeter. Blind (pop) rivets shall be not less than 7 mm mi ninum di aneter.

2.5 SUBPURLI NS

Col d formed supporting structural menbers/subpurlins, where used, shal

have a m nimumthickness of 1.5 mm and a nminimumtensile yield strength of
345 MPa. Hot rolled structural nenbers shall have a m ni mumthickness of 6
nm and a mnimumtensile yield strength of 248 MPa. Subpurlins shall be
gal vani zed.

2.6 FACTORY COLOR FI NI SH

Panel s shall have a factory applied polyvinylidene fluoride finish on the
exposed side. The exterior finish shall consist of a baked-on topcoat with
an appropriate prime coat. Color shall match the color indicated on the
drawi ngs. The exterior coating shall be a nomi nal 0.025 nmthickness
consisting of a topcoat of not |less than 0.018 mm dry filmthickness and
the paint manufacturer's recomended prinmer of not |ess than 0.005 nmm

thi ckness. The interior color finish shall consist of a backer coat with a
dry filmthickness of 0.013 mm. The exterior color finish shall neet the
test requirements specified bel ow

2.6.1 Salt Spray Test

A sanpl e of the sheets shall withstand a cyclic corrosion test for a

m ni mum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenent in the test. |Imediately upon renoval of the panel fromthe
test, the coating shall receive a rating of not |less than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as determ ned by
ASTM D 610; and a rating of 6, over 2.0 to 3.0 nm failure at scribe, as
determ ned by ASTM D 1654.

2.6.2 Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 3 mm
di aneter nandrel, the coating filmshall show no evidence of cracking to
t he naked eye.

2.6.3 Accel er at ed Weat heri ng, Chal ki ng Resi stance and Col or Change

A sanpl e of the sheets shall be tested in accordance with ASTM G 154, test
condition UVA-340 |lanp, 4h UV at 60 degrees C foll owed by 4h CON at 50
degrees C for 24 total hours. The coating shall withstand the weathering
test without cracking, peeling, blistering, |oss of adhesion of the
protective coating, or corrosion of the base nmetal. Protective coating
with an adhesion rating | ess than 4B when tested in accordance with ASTM D
3359, Test Method B, shall be considered as an area indicating | oss of
adhesion. Followi ng the accel erated weathering test, the coating shal

have a chalk rating not [ess than No. 8 in accordance with ASTM D 4214 test
procedures, and the col or change shall not exceed 5 CIE or Hunter Lab col or
difference (delta E) units in accordance with ASTM D 2244. For sheets
required to have a low gloss finish, the chalk rating shall be not |ess
than No. 6 and the color difference shall be not greater than 7 units.
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2.6.4 Hum dity Test

When subjected to a humdity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
creepage or corrosion.

2.6.5 | mpact Resi stance

Factory-pai nted sheet shall withstand direct and reverse inpact in
accordance with ASTM D 2794 13 mm di aneter hem spherical head indenter,
equal to 6.7 tinmes the netal thickness in mm expressed in Newton-neters,
with no cracking.

2.6.6 Abr asi on Resi stance Test

When subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a mininmumof 50 liters of sand
bef ore the appearance of the base netal. The term "appearance of base
metal" refers to the netallic coating on steel or the al um num base netal

2.6.7 Specul ar d oss

Fi ni shed roof surfaces shall have a specular gloss value of 10 or less at
an angl e of 85 degrees when neasured in accordance with ASTM D 523.

2.6.8 Pol | uti on Resi st ance

Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308.

2.7 | NSULATI ON

Thermal resistance of insulation shall be not |ess than the R-val ues shown
on the contract drawi ngs. R-values shall be determined at a nean
tenmperature of 24 degrees C in accordance with ASTM C 518. Insul ation
shall be a standard product with the insul ati on manufacturer, factory
marked or identified with insulation manufacturer's nane or tradenmark and
R-value. Identification shall be on individual pieces or individua
packages. Insulation , including facings, shall have a flane spread not
in excess of 75 and a snoke devel oped rating not in excess of 450 when
tested in accordance with ASTM E 84. The stated R-value of the insulation
shall be certified by an independent Regi stered Professional Engineer if
tests are conducted in the insulation manufacturer's | aboratory.

Contractor shall conmply with EPA requirenents in accordance with Section
01670 RECYCLED / RECOVERED NMATERI ALS

2.8 I NSULATI ON RETAI NERS

Insul ation retainers shall be type, size, and design necessary to
adequately hold the insulation and to provide a neat appearance. Metallic
retai ning nenbers shall be nonferrous or have a nonferrous coating.
Nonmetal I ic retaining nenbers, including adhesives used in conjunction with
mechani cal retainers or at insulation seanms, shall have a fire resistance
classification not |less than that permtted for the insulation.

2.9 SEALANT
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Seal ants shall be elastoneric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the applicabl e building color and shal
cure to a rubberlike consistency. Sealant placed in the roof pane
standing seamribs shall be provided in accordance with the manufacturer's
recomrendat i ons.

2.10 GASKETS AND | NSULATI NG COVPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
insulating contact points of inconpatible materials. Insulating conpounds
shal | be nonrunning after drying.

2.11 VAPOR RETARDER
2.11.1 Vapor Retarders Separate from I nsul ation

Vapor retarder material shall be polyethylene sheeting conformng to ASTM D
4397. A single ply of 0.25 mm polyethylene sheet; or, at the Contractor's
option, a double ply of 0.15 mm polyethyl ene sheet shall be used. A fully
compati bl e pol yet hyl ene tape whi ch has equal or better water vapor contro
characteristics than the vapor retarder material shall be provided. A
cloth industrial duct tape in a utility grade shall also be provided to use
as needed to protect the vapor retarder from puncturing.

2.11.2 Slip Sheet for Use Wth Vapor Retarder

Slip sheet for use with vapor retarder shall be a 0.24 kg per square neter
rosin-si zed, unsaturated buil ding paper.

2.12 EPDM RUBBER BOOTS

Fl ashi ng devi ces around pi pe penetrations shall be flexible, one-piece
devi ces nol ded from weat her-resi stant EPDM rubber. Rubber boot nmateria
shal | be as recommended by the manufacturer. The boots shall have base
ri ngs made of alum num or corrosion resisting steel that conformto the
contours of the roof panel to forma weather-tight seal

2.13 PREFABRI CATED CURBS AND EQUI PMENT SUPPORTS

Prefabricated curbs and equi pment supports shall be of structural quality,
hot - di pped gal vani zed or gal vani zed sheet steel, factory prined and
prepared for painting with mtered and welded joints. |Integral base plates
and water diverter crickets shall be provided. M nimum height of curb
shall be 200 mm above finish roof. Curbs shall be constructed to match
roof slope and to provide a |level top surface for mounting of equipnent.
Curb flange shall be constructed to match configuration of roof panels.
Curb size shall be coordinated, prior to curb fabrication, with the
nechani cal equi pment to be supported. Strength requirenents for equi pnent
supports shall be coordinated to include all anticipated |oads. Flashings
shall not be rigidly attached to underline structure.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Installation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissimlar materials which are not conpatible

when contacting each other shall be insulated by nmeans of gaskets or
i nsul ati ng conmpounds. Mol ded closure strips shall be installed wherever
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roofing sheets term nate in open-end configurations, exclusive of
flashings. The closure strip installation shall be weather-tight and
sealed. Screws shall be installed with a clutching screw gun, to assure
screws are not stripped. Field test shall be conducted on each gun prior
to starting installation and periodically thereafter to assure it is

adj usted properly to install particular type and size of screw as
recormended by manufacturer's literature. |nproper or mslocated dril

hol es shall be plugged with an oversize screw fastener and gasketed washer;
however, sheets with an excess of such holes or with such holes in critica
| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free fromseal ant, netal cuttings, hazardous burrs, and other
foreign material. Stained, discolored, or danaged sheets shall be renopved
fromthe site.

3.1.1 Field Form ng of Panels for Unique Area

When roofing panels are fornmed fromfactory-col or-finished steel coils at
the project site, the sane care and quality control neasures that are taken
in shop form ng of roofing panels shall be observed. Rollformer shall be
operated by the nmetal roofing manufacturer's representative. 1In cold

weat her conditions, preheating of the steel coils to be field formed shal
be perforned as necessary just prior to the rolling operations.

3.1.2 Subpurlins

Unl ess ot herwi se shown, subpurlins, where used, shall be anchored to the
purlins or other structural fram ng nenbers with bolts or screws.
Attachnent to the substrate (when provided) or to the panels is not
permtted. The subpurlin spacing shall not exceed 750 nmm on centers at
the corner, edge and ridge zones, and 1500 mm naxi num on centers for the
remai nder of the roof. Corner, edge, and ridge zones are as defined in
ASCE 7.

3.1.3 Roof Panel Installation

Roof panels shall be installed with the standing seans in the direction of
the roof slope. The side seam connections for installed panels shall be
compl eted at the end of each day's work. Method of applying joint seal ant
shall conformto the manufacturer's recomrendation to achi eve a conplete
weat her-tight installation. End |aps of panels shall be provided in
accordance with the manufacturer's instructions. dosures, flashings, EPDM
rubber boots, roof curbs, and related accessories shall be installed
according to the manufacturer's draw ngs. Fasteners shall not puncture
roofing sheets except as provided for in the manufacturer's instructions
for erection and installation. Expansion joints for the standi ng seam roof
system shall be installed at |ocations indicated on the contract draw ngs
and other |ocations indicated on the manufacturer's draw ngs.

3.1. 4 Conceal ed Anchor dips
Conceal ed anchor clips shall be fastened directly to the structural framng
nenbers. Attachment to the substrate (when provided) or to the nmetal deck
is not permtted. The nmaxi mum di stance, parallel to the seans, between
clips shall be 750 nm on center at the corner, edge, and ridge zones, and
1500 nm nmaxi mum on centers for the remai nder of the roof.

3.2 PROTECTI ON OF VAPOR RETARDER FROM ROOF DECK

A cloth industrial duct tape shall be applied over the seans of netal roof
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decks, at penetration edges, and at surface areas exhibiting sharp burrs or
simlar protrusions. For other types of roof decks, cloth industrial duct

tape shall be applied over irregularities which could potentially puncture
pol yet hyl ene nenbr ane.

3.3  VAPOR RETARDER | NSTALLATI ON
3.3.1 Pol yet hyl ene Vapor Ret arder

The pol yet hyl ene vapor retarder nenbrane shall be installed over the entire
surface. A fully conpatible polyethylene tape shall be used to seal the
edges of the sheets to provide a vapor tight nenbrane. Sheet edges shal

be [ apped not less than 150 mm Sufficient material shall be provided to
avoid inducing stresses in the sheets due to stretching or binding. Al
tears or punctures that are visible in the finished surface at any tinme
during the construction process shall be sealed wi th pol yethyl ene tape.

3.4 CLEANI NG AND TOUCH- UP

Exposed SSSMR systemnms shall be cl eaned at conpletion of installation.
Debris that could cause discoloration and harmto the panels, flashings,

cl osures and ot her accessories shall be renpbved. Grease and oil filns,
excess seal ants, and handling narks shall be renoved and the work shall be
scrubbed cl ean. Exposed netal surfaces shall be free of dents, creases,
waves, scratch marks, and solder or weld narks. |mmediately upon
detection, abraded or corroded spots on shop-painted surfaces shall be wire
brushed and touched up with the same material used for the shop coat.
Factory color finished surfaces shall be touched up with the manufacturer's
recomended touch up paint.
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM

FACI LI TY DESCRI PTI ON

BUI LDI NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

OANER

OMNNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

THE SSSMR SYSTEM | NSTALLED ON THE ABOVE NAMED BUI LDI NG | S WARRANTED BY

FOR A PERI CD OF FI VE (5) YEARS AGAI NST
WORKMANSHI P AND MATERI AL DEFI Cl ENCES, W ND DAMAGE, STRUCTURAL FAI LURE, AND
LEAKAGE. THE SSSMR SYSTEM COVERED UNDER THI S WARRANTY SHALL | NCLUDE, BUT
SHALL NOT BE LIM TED TO, THE FOLLOAN NG  THE ENTI RE ROCOFI NG SYSTEM
MANUFACTURER SUPPLI ED FRAM NG AND STRUCTURAL MEMBERS, METAL ROCF PANELS,
FASTENERS, CONNECTORS, ROCOF SECUREMENT COMPONENTS, AND ASSEMBLI ES TESTED AND
APPROVED | N ACCORDANCE W TH ASTM E 1592. I N ADDI TI ON, THE SYSTEM PANEL

FI Nl SHES, SLIP SHEET, | NSULATI ON, VAPOR RETARDER, ALL ACCESSORI ES,
COVPONENTS, AND TRI M AND ALL CONNECTI ONS ARE | NCLUDED. THI S | NCLUDES ROOF
PENETRATI ON | TEMS SUCH AS VENTS, CURBS, SKYLIGHTS; | NTERI OR OR EXTERI OR
GQUTTERS AND DOMNSPQUTS; EAVES, RIDGE, HI P, VALLEY, RAKE, GABLE, WALL, OR
OTHER ROCF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COVPONENTS SPECI FI ED
WTH N THI' S CONTRACT TO PROVI DE A WEATHERTI GHT ROCF SYSTEM AND | TEMS

SPECI FI ED I N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE PART OF THE SSSMR
SYSTEM

ALL MATERI AL DEFI Cl ENCI ES, W ND DAMAGE, STRUCTURAL FAI LURE, AND LEAKAGE
ASSOCI ATED W TH THE SSSMR SYSTEM COVERED UNDER THI S WARRANTY SHALL BE

REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER.  THI S WARRANTY SHALL COVER
THE ENTI RE COST OF REPAI R OR REPLACEMENT, | NCLUDI NG ALL MATERI AL, LABOR, AND
RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY COMMENCED ON THE DATE COF

FI NAL ACCEPTANCE ON AND W LL REMAIN I N EFFECT
FOR STATED DURATI ON FROM THI S DATE.

S| GNED, DATED, AND NOTARI ZED (BY COVPANY PRESI DENT)

(Company Presi dent) (Dat e)
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

THE CONTRACTOR SHALL SUPPLEMENT THI S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER ANDY OR | NSTALLER OF THE SSSMR SYSTEM WH CH SHALL BE

SUBM TTED ALONG W TH THE CONTRACTOR S WARRANTY. HOWEVER, THE CONTRACTOR W LL
BE ULTI MATELY RESPONSI BLE FOR THI S WARRANTY AS QUTLI NED I N THE SPECI FI CATI ONS
AND AS | NDI CATED I N THI S WARRANTY EXAMPLE.

EXCLUSI ONS FROM COVERAGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNI NG FIRE, EXPLOSI ONS, SUSTAI NED
W ND FORCES | N EXCESS OF THE DESI GN CRI TERI A, EARTHQUAKES, AND HAIL).

2. ACTS OF NEGLI GENCE OR ABUSE OR M SUSE BY GOVERNMENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALI SM ClVIL DI SOBEDI ENCE, WAR, OR DAVMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAVMAGE BY STRUCTURAL FAI LURE, SETTLEMENT, MOVEMENT, DI STORTION, WARPACE,
OR DI SPLACEMENT OF THE BU LDI NG STRUCTURE OR ALTERATI ONS MADE TO THE BUI LDI NG

4. CORROSI ON CAUSED BY EXPOSURE TO CORROSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE OR QUTSI DE THE BUI LDI NG FROM CHEM CAL PLANTS,
FOUNDRI ES, PLATI NG WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE
LI KE.

5. FAILURE OF ANY PART OF THE SSSMR SYSTEM DUE TO ACTI ONS BY THE OANER TO
I NHI BI T FREE DRAI NAGE OF WATER FROM THE ROOF AND GUTTERS AND DOANSPQUTS OR
ALLOW PONDI NG WATER TO COLLECT ON THE ROOF SURFACE. CONTRACTOR S DESI GN
SHALL | NSURE FREE DRAI NAGE FROM THE ROOF AND NOT ALLOW PONDI NG WATER.

6. TH S WARRANTY APPLIES TO THE SSSMR SYSTEM | T DOES NOT | NCLUDE ANY
CONSEQUENTI AL DAMAGE TO THE BUI LDI NG | NTERI OR OR CONTENTS WHI CH | S COVERED BY
THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED I N THI S CONTRACT.

7. TH' S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN

CONSENT OF THE CONTRACTOR;, AND TH S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES.

* %
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

** REPORTS OF LEAKS AND SSSMR SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N
48 HOURS OF RECEI PT OF NOTI CE, BY TELEPHONE CR I N WRI TI NG FROM ElI THER THE
OMER OR CONTRACTI NG CFFI CER. EMERGENCY REPAI RS TO PREVENT FURTHER ROOF
LEAKS SHALL BE I NI TI ATED | MVEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR
APPROVAL TO REPAIR OR REPLACE THI S SSSMR SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERVANENT REPAI RS OR REPLACEMENT SHALL BE STARTED

W TH N 30 DAYS AFTER RECEI PT OF NOTI CE, AND COVPLETED W THI N A REASONABLE
TIME FRAME. | F THE CONTRACTOR FAI LS TO ADEQUATELY RESPOND TO THE WARRANTY
PROVI SI ONS, AS STATED | N THE CONTRACT AND AS CONTAI NED HEREI N, THE

CONTRACTI NG OFFI CER MAY HAVE THE SSSMR SYSTEM REPAI RED OR REPLACED BY OTHERS
AND CHARGE THE COST TO THE CONTRACTCR.

IN THE EVENT THE CONTRACTOR DI SPUTES THE EXI STENCE OF A WARRANTABLE DEFECT,
THE CONTRACTCOR MAY CHALLENGE THE OANER S DEMAND FOR REPAI RS AND/ CR
REPLACEMENT DI RECTED BY THE OANER OR CONTRACTI NG OFFI CER ElI THER BY REQUESTI NG
A CONTRACTI NG OFFI CER' S DECI SI ON UNDER THE CONTRACT DI SPUTES ACT, OR BY
REQUESTI NG THAT AN ARBI TRATOR RESOLVE THE | SSUE. THE REQUEST FOR AN

ARBI TRATOR MUST BE MADE W THI N 48 HOURS OF BEI NG NOTI FI ED OF THE DI SPUTED
DEFECTS. UPON BEI NG | NVOKED, THE PARTIES SHALL, W TH N TEN (10) DAYS,

JO NTLY REQUEST A LI ST OF FIVE (5) ARBI TRATORS FROM THE FEDERAL MEDI ATI ON AND
CONCI LI ATI ON SERVI CE. THE PARTI ES SHALL CONFER W THI N TEN (10) DAYS AFTER
RECEI PT OF THE LI ST TO SEEK AGREEMENT ON AN ARBI TRATOR. | F THE PARTI ES
CANNOT AGREE ON AN ARBI TRATOR, THE CONTRACTI NG OFFI CER AND THE PRESI DENT COF
THE CONTRACTOR S COMPANY W LL STRIKE ONE (1) NAME FROM THE LI ST ALTERNATI VELY
UNTIL ONE (1) NAVE REMAINS. THE REMAI NI NG PERSON SHALL BE THE DULY SELECTED
ARBI TRATOR. THE COSTS OF THE ARBI TRATI ON, | NCLUDI NG THE ARBI TRATOR S FEE AND
EXPENSES, COURT REPCRTER, COURTRCOM OR SI TE SELECTED, ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTI ES. ElI THER PARTY DESI RING A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARING WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRI TTEN ARBI TRATOR S DECI S| ON W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG THE DECI SION OF THE ARBI TRATOR
WLL NOT BE BINDING HOWEVER, | T WLL BE ADM SSI BLE | N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT.

A FRAVED COPY OF TH S WARRANTY SHALL BE POSTED I N THE MECHANI CAL ROOM OR
OTHER APPROVED LOCATI ON DURI NG THE ENTI RE WARRANTY PERI OD.

-- End of Section --
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SECTI ON 10505

SOLI D PLASTI C CLOTHI NG LOCKERS
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NOTE: SECTI ON 10505 IS REISSUED I N I TS ENTI RETY BY AMENDMENT 0002.
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PART 1

1.

1.

1.

1.

DACAG7- 03- T- 2003

1

GENERAL

REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM B 456

2

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

(1995) El ectrodeposited Coatings of Copper

Pl us Ni ckel Plus Chrom um and Nickel Plus
Chr oni um

SUBM TTALS

Submit the following in accordance with Section 01330, "Subnitta
Procedures.”

3

Del i ver
cont ai ners,

SD- 02 Shop Drawi ngs
Types; G
Location; G
SD- 03 Product Data
Mat eri al
Fi ni sh
Locker conponents
Assenbly instructions
SD- 04 Sanpl es
Col or chips; G

DELI VERY, HANDLI NG, AND STORAGE

and construction.

4

To ensure proper fits,

FI ELD MEASUREMENTS

| ockers and associated materials in their original packages,
or bundl es bearing the manufacturer's nane and the nane of the
material. Protect from weather, soil

and danmage during delivery, storage,

nmake field nmeasurenents prior to the preparation of
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drawi ngs and fabrication.
1.5 QUALI TY ASSURANCE
1.5.1 Col or Chi ps

Provide a m ni mum of three color chips, not |less than 75 nm square, of each
col or indicated.

PART 2 PRODUCTS

2.1 TYPES
FS AA-L-00486. Provide Type I, single-tier and Type Il, double-tier, Style
2 lockers in the location, quantities and size(s) indicated. Provide
| ocker finish color as indicated.

2.2 MATERI AL

2.2.1 Solid Plastic (HDPE)
Locker doors shall be nmade of high inpact, high density pol yethel ene (HDPE)
fornmed under high pressure into solid plastic conponents 1/2" thick m ninmm
wi t h honogeneous col or throughout. Sides, tops, bottons, backs and shel ves
shal | be nade from high inpact, high density polyethel ene (HDPE) forned
under high pressure into solid plastic conponents 3/8" thick mnimumwth
honogeneous col or throughout. Components shall have nachi ned edges to
accept assenbly brackets.

2.2.2 Chrom um Coat i ng

Ni ckel and chrom um el ectrodeposited on the specified base metal. Conform
to ASTM B 456, SC-3, as applicable to the base netal.

2.2.3 Fi ni sh
Al'l HDPE pi eces shall have a snmooth "orange peel" finish.
2.2.3.1 Col or
As sel ect ed.
2.3 COVPONENTS
2.3.1 Built-In Locks
FS AA-L-00486. Provide a padlock eye in the door |atching nechani sm
Built-in locks are not required.
2.3.2 Coat Hooks
FS AA-L-00486, chrom um pl at ed.
2.3.3 Hanger Rods
FS AA-L-00486.

2.3.4 Door Handl es
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Provi de continuous | atch made from PVC pl astic and securely fastened via a
snap fit connection the entire length of the door, providing a continuous
| at ch.

2.3.5 Door s
Provi de maxi mum area of venting.

2.3.5.1 Hi nges
Door hinge shall be made from PVC plastic with no steel or netal parts or
from 16 gauge type-304 stainless steel powdercoated to match | ocker color.
Door hinge shall be full length snap assenbled onto the door and nain
| ocker body.

2.3.6 Si |l encers
FS AA-L-00486.

2.3.7 Shel ves
FS AA-L-00486. Fabricate fromnot |ess than 3/8" thick HDPE

2.3.8 Nurber Pl ates
Nunber plates are not required.

2.3.9 Fast eni ng Devi ces
Provide bolts, nuts, and rivets as specified in FS AA-L-00486.

2.3.9.1 Opt i ons

Provi de sl oped tops, finished end panels and cl osure panels as shown on
dr awi ngs.

2.3.9.2 Manuf act urers

Accept abl e manufacturers are Contec "Tufftec", Santana, and Bradl ey
"Lenox"; or equival ent.

PART 3 EXECUTI ON
3.1 ASSEMBLY AND | NSTALLATI ON
Assenbl e | ockers according to the | ocker manufacturer's instructions.
Align | ockers horizontally and vertically. Secure |ockers to wall and base
with screws as indicated. Bolt adjacent |ockers together. Adjust doors to
operate freely w thout sticking or binding and to ensure they close tightly.
3.2 FI ELD QUALI TY CONTRCL
3.2.1 Repai ri ng

Renove and repl ace danmaged and unacceptabl e portions of conpleted work with
new.

3.2.2 C eani ng
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Cl ean surfaces of the work, and adjacent surfaces soiled as a result of the
work, in an approved manner. Renpve equi pnent, surplus materials, and
rubbish fromthe site

-- End of Section --
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